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Motor-driven Engine Lathe. 

The lower illustration on this page is of a 
30-inch lathe specially designed to be driven 
by an electric motor. 

The motor, of the ironclad type, takes the 
place of the cone pulley, and is, in all its 
details, similar to the one described on the 
29th of March in this paper. 

The arrangement of other parts is, how- 
ever, somewhat different, and makes a neater 
construction. 

The rheostat and switch are placed at the 
back of the head stock and connected by 
means of a rod in front of the lathe bed. 
This rod (seen right above the feed rod) has 
a bearing at both ends of the bed and also 
in the apron. 

A spring handle at the right-hand side of 
the rod and a segment with the necessary 
division notches fixes the handle in the 
different positions for the speeds and reverse. 
All these parts travel with the apron, so as 
to be in easy reach of the operator. 

Lathes of this style nowin operation show 
excellent results in regard to power, minute 
changes of speed, steadiness in running and 
quickness of reverse. 

The lathe proper has all of the well- 
known features, illustrated and described 
previously in these columns, and is built by 
the Lodge & Davis Machine Tool Co., Cin- 
cinnati, Ohio, 
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The Frenzel Vacuum Pan. 








The use of vacuum pans in sugar making 
processes has made most people familiar 
with the fact that where a product to be 
dried is relieved of atmospheric pressure 
during the drying process, the temperature 
necessary to dry it within a given period 
can be reduced. But as the water is evap- 
orated and the product approaches dryness 
all circulation ceases, and, especially in the 
case of substances which are poor conduct- 
ors of heat, difficulty is experienced in 
carrying on the 
process. 

At this point, 
i, ¢., the point 
at which most 
evaporating ap- 
pliances become 
useless, the ma- 
chine which we 
here illustrate is 
capable of tak- 
ing up the work 
and carrying it 
on to absolute 
dryness, if de- 
sired, without 
dav ger of scorch. 
ing or overheat- 
ing the most del- 


economically carried so much further in this 
than in the common forms of apparatus, is 
that there is provided in this an efficient 
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ing the entire mass at a uniform tempera- 
ture independent of natural circulation or of 
heat-conducting power. 





Vacuum PAN. 





icate chemical or 
food products. 
It is not meant 
by this that this 
m chine usually 
lows the use 
other evapo- 
rators, but it is 
usually em- 


P.oyed for substances for which other 


© \chines are not adapted. 
« [he reason why drying processes can be 





than any machine heretofore built for such 
a-purpose. It will dry a charge weighing 
1,500 pounds in four hours. 

The machine, which was built at the Pond 
Machine Tool Works, consists of a cylin- 
drical body 8 feet inside diameter and 4 feet 
4 inches high. This is supported upon four 
columns by means of brackets let into suit- 
able seats prepared for them by planing, 
and its bottom is ribbed at right angles, as 
shown by the plan view, a hole being 
tapped at each intersection for the reception 
of a bolt ; these bolts securing a steel plate, 
which thus forms the lower wall of a steam 
jacket. There is free communication from 
one cell to another all over the bottom. 
Just below the brackets which rest upon 
the columns there is cast a rib on the outside 
of the cylinder, and to this and a corre- 
sponding rib at the bottom is fastened a steel 
plate as shown, thus forming an annular 
steam jacket which is independent of the 
one at the bottom ; this arrangement per- 
mitting the use of steam at two different 
pressures and temperatures—as sometimes 
proves advantageous. See cuts, page 2. 

Surmounting the cylindrical portion of 
the machine is a dome through the top of 
which passes a shaft to which the stirring 
apparatus is attached, this shaft being, in 
the present machine, 6 inches diameter, 
driven by a bevel gear 8 feet pitch diameter, 
8 inch face, 24-inch pitch. The pulley at 
the left is 60 inches diameter, 12-inch face. 

The thrust bearing for this shaft is just 
under the gear and is composed of a collar 
running upon 26 conical rollers; the bearing 
at bottom of shaft being upona fixed steel pin 
which enters the shaft at bottom and is 
lubricated by an outside oil cup connected 
by small pipes, the atmospheric pressure 
forcing the oil into the bearing. 

To the lower end of the shaft are attached 
arms which carry scrapers that scrape clean 
the bottom and sides of the cylinder, which 
are turned true for this purpose, and, at- 
tached to a fixed bar which crosses the 

cylinder above 
the scrapers, are 
knives so placed 
that the tenden- 
cy is to draw 
the charge to- 





wards the cen- 
ter. 

The scraping 
knives are ad- 
justable upon 
the arms and the 
shaft can be ad- 
justed vertically 
by first turning 
the nuts which 
hold the taper 
key in place so 
that this key is 








loosened and 
then turning the 
bolt which pass- 
es through the 
yoke at top of 








drum, after 
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stirring device which constantly scrapes the 
sides and bottom of the vessel, preventing graving on this page is believed to be the 
the product from sticking to them and keep- largest, or, at least, to have a largercapacity by two separated pieces of plate glass, and 
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The machine photographed for the en- 
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which the key 
is tightened a- 
gain. 

The door in the dome is the charging 
door, above this being an opening covered 
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above this again the vacuum gauge. The 
lower door is for discharging. 

Usually a vacuum of about 28 inches {s 
maintained, the pumps employed for main- 
taining this vacuum being the Knowles or 
Blake vacuum pumps—Scotch pattern. 

It is designed to use steam at 20 to 40 
pounds pressure, the Jatter being at a 
temperature of 267.3° F.. the temperature 
of the charge being a little over 130° F. 

The Frenzel vacuum pan has been used 
in handling glycerin, beef extract, pepsin, 
malt foods, separated milk, licorice, Reed 
& Carnrick’s food preparations, digestive 
ferments, ground mica, filter press cakes, 
rye whiskey slop, gluten meal, starch and 
glucose waste, vegetable pulp, fish refuse, 
dégras, excreta, garbage, fertilizers, etc. 

Valuable waste products from cities, such 
as garbage, sewage, etc., are handled com- 
mercially for fertilizers. Products valued 
as high as $10 per pound are safely dried 
without discoloration. The International 
Health Exhibition, London, awarded the 
gold medal to beef preparations made in 
this apparatus. 

An extended use of the smaller size ma- 
chines bas shown their durability and free- 
dom from breakage. 

The machine was designed by A. B. 
Frenzel, M. I. Mech. E., and is sold by 
Manning, Maxwell & Moore, 111 Liberty 
street, New York. 
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Flying Machines. 





lam quite free to admit tbat the naviga- 
tion of the air is beset with a great many 
dangers ; it is also very dangerous to make 
high explosives or fire large guns, but it is 
infinitely more dangerous to be within the 
range of an enemy’s guns. What I pro- 
pose to do is to enable one to assail an 
enemy from a distance greater than the 
enemy will be able to strike back with the 
most powerful gun in existence. So I 
think it would be quite as safe for combat- 
ants toemploy my means of assault as to 
employ the present means, which necessitate 
their approaching nearer to the enemy and 
having to receive his fire. I do not know 
that any one has ever invented a system of 
warfare which is perfectly safe. It is 
known now to be possible to make a ma- 
chine that will actually fly at a very high 
velocity ; so nothing remains to be done ex- 
cept to learn how to mancuvre it. In view 
of the decided advantage which a flying- 
machine would give its possessor over an 
enemy, 1 do not think that in case of war 
European nations would hesitate to employ 
them even if one-half of the men navigating 
them were killed. At the present time no 
difficulty is ever found in getting volunteers 
to make a torpedo boat attack upon a man- 
of-war, something which is infinitely more 
dangerous than navigating a flying machine 
would be, as the latter might be painted 
black and make its attack at night or in a 
fog, when it would be quite impossible for 
the enemy to strike back. War, at best, is 
a dangerous game, and those entering upon 
it are playing with dangerous instruments, 
whether they are guns, dynamite, or flying 
machines.— From a letter from Hiram S. 
Mazim, to the London Times. 

———— <> 
Accommodating. 

During the great strike a few years ago 
among the officials of the North British 
Railway, much difficulty was experienced 
in finding qualified engine drivers to main- 
tain the necessary train service. Upon one 
occasion a young fellow was put upon a 
section in Fife. One ‘day he ran some, dis- 
tance past a certain} station, and, upon 
putting back, he went as far the other way. 
The station master, seeing him {preparing 
for another attempt, to the great amusement 
of the passengers on the platform, shouted : 

** Just bide where you are, Thomas ; we'll 
shift the station !”—77%t Bits 

2 ae 

It is noticeable that up to date neither 
China nor Japan has made any effort to buy 
armor plate from American contractors,— 
Chicago Tribune 
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Steam Power in Mills. 





By W. H. Boots. 

As I have recently given particulars of 
some of the old time steam engines used in 
the textile districts of the country, it may 
be of interest to have a few details of the 
present practice. 

The tendency in the cotton trade has been 
all in the direction of larger factories ; mills 
to contain 100,000 spindles being quite 
common, and one mill, said to be probably 
the largest in existence, contains 132,000 
mule spindles in a single building. A very 
usual size is one that requires about a 





as 





In a recently-opened factory of between 
fifty and sixty thousand spindles the main 
building measures about 250 feet by 95 feet 
internally, and has five floors and a cellar- 
age. The engine house stands out at right 
angles from the long side of the main build- 
ing, thereby dividing it into two unequal 
divisions—a long and a short. There are 35 
windows in the length of the building, of 
which 22 are to the north, and 8 to the 
south of the projecting engine house, which 
itself occupies 5 windows in length. The 
mill has 12 windows in the ends of each 
floor. The chamber to contain the driving 
ropes extends, of course, between the two 
divisions of the mill, and on the side oppo- 
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Fig. 3 
Tue FenzeL. Vacuum Pan. 


thousand or twelve hundred indicated 
horse power to drive it. Of course, the 
power required to drive a mill depends very 
largely on the nature of the machinery. 
The mule is a spinning machine in which 
nothing is done to increase the resistance 
of the machine. Everything is designed 
with a view to the easiest possible driving, 
but in what is known as the Throsble or in 
the Rinz spinning frame there is introduced, 
designedly, a special application of friction, 
and it is easy to see that a slight resistance 
placed upon the rotation of fifty or sixty 
thousand high-speed spindles will aggregate 
considerably. 
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(See page 1.) 


site the engine house is the staircase built 
outside the main building asa tower. The 
boiler shed occupies the space of which 
two sides are formed by the side of the 
engine house, and the short end of the 
main building. The steam plant is a fair 
sample of what has come to be regarded as 
standard practice. There are four shell 
boilers, each 30 feet long and 8 feet diam- 
eter, with two ioternal furnaces 39 inches 
diameter. The shell plates are of Siemens 
Martin steel } inch thick, both shell and 
end plates, which latter are of the usual 
flat description, and stayed to the shell by 
gusset plate stays secured between double 
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angles. The working pressure is 1: 
pounds, and three boilers will drive ¢ 
load, the fourth being spare. 

The furnace products traverse the leny 
of the boiler three times, passing from : 
internal flues to the bottom flue, then sp 
ting to the two side flues at the front, a 
away to a transverse main flue at the re: 
A flue feed heater occupies a position i: 
widened portion of the main flue to | 
chimney. It has 448 vertical pipes 
ranged in groups of 64 pipes each, but 
taking their share of the feed water—r 
being placed in series, but in parallel, 
use an electrical simile. Each pipe affor 
10 square feet of surface, and to provid 
draught a chimney of 210 feet in height | 
8 feet internal diameter is used. Mechan 
ally produced draught has not made mu 
headway here. Fans are used to produc: 
draught where this is poor, but they hay 
not made any show in new designs, thou 
for many years there have been working 
a Yorkshire factory fans which give all t 
draught needed, and there is only a chimn: 
of about 60 feet in height. So the chimn: 
is still with us. However, the flue fe | 
heater raises the feed to about 820° F. fr 
about 75° F. 

The engines are of the triple expansi: 1 
type with four cylinders, two low-pressure 
cylinders of 42 inches diameter being « 
ranged one on each side, tandem fashi 
in pairs, with the high-pressure and inte 
mediate cylinders of 23 inches and 87 inches 
diameter behind them. There are thus two 
cranks at 90 degrees. The stroke is 5 feet, 
but many engines have a stroke of 6 fect, 
and the speed is 60 revolutions, a common 
speed also for the 6 foot stroke. Of the 
engine details, which are Siemens Martin 
or Whitworth steel, the piston rods are 54 
inches diameter in front, and 43 inches be- 
tween the cylinders, the crank pins 11 
inches diameter, and the shaft bearings 
17x38 inches to carry a wheel of 162,000 
pounds. The diameter of the wheel is 30 
feet, and it has grooves for 52 ropes of 1: 
inches diameter, a size which though it 
presents several disadvantages is growing 
in favor, as recently pointed out by a writer, 
‘“‘M. E.,” in the AMERICAN MAcuHINISsT, 
though these small ropes entail a wider rop« 
rim and greater shaft bending stresses 
Engines such as these are found to work 
with a trifle over 12 pounds of steam 
per horse-power hour. Throughout thé 
whole mill there are only six lines of 
shafting, all of steel, each shaft driven 
direct off the engine pulley, and the driven 
pulley having a long bearing on each side 
of it, the length of bearing being now com 
monly five diameters. 

The lighting is by 800 incandescent 
lamps of 16 candle power, driven by th 
main engines, but a dynamo is also pro 
vided, driven by a separate engine for the 
short period when the main engine has no! 
started, or after it has stopped. 

A traveler of 28,000 pounds capacity is 
fitted in the engine room. 

Generally speaking, the equivalent evapo 
ration of good Lancashire boilers from an 
at 212 degrees varies from 10 to 12 pounds 
of water, the proportion due to the econo 
mizer, or flue feed heater, being from 13 t 
17 per cent. of the total. When com 
pound engines are used they will indicate : 
horse-power for 15 to 17 pounds of water 
but triple engines use from 13 to 14 pound: 
per horse-power hour in regular work 
During the period of transition from th« 
old style beam engines to the horizonta 
type there was no specially standard typ¢ 
of compound engine. Some makers mad 
tandem engines with four cylinders; other: 
made them of the cross type with tw 
cylinders only, but the advent of the trip) 
engine has almost fixed the type of factory 
engine as the four-cylinder tandem type 
the, fourth cylinder being secured by mak 
ing the low-pressure cylinder double, anc 
placing one on each bed with the high 
pressure and intermediate cylinders behind 
them. Three of the cylinders are thus very 
nearly of a size, and if the high-pressure 
cylinder be jacketed there is a fair appear- 
ance of uniformity between the two engines 
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a recent test showing less than 12} 
pounds of steam per horse-power hour 
there were no jackets on any cylinder. After 
many years of experiment, mechanical stokers 
seem to be now very frequently employed, 
the coal they use being slack, costing about 
$: 50 at the pit per ton (2,240 pounds), but 
these machines would have been earlier suc- 
cessful if they had been earlier supplied 
wiih means for conveying the coal from the 
floor to the hopper of the stoker. With 
Evglish boilers the hoppers are placed rather 
hich, and it is a considerable extra labor to 
lift coal to such a height. So far as can be 
rexsoned from past experience, it would ap- 
pear that future practice will see the triple 
en ine established for some years to come ; 
quadruple engines perhaps coming along 
later, though there are, I believe, one or two 
now running. Boilers will remain at 8 to 9 
feet diameter for some time, the tendency 
being to larger sizes as more powerful per 
foot of frontage occupied, and I think there 
will be an extension of the system of flue 
feed heaters in the direction of reducing the 
temperature of the main flue and the chim- 
ney height and producing the necessary 
draught by means of fans drawing the gases 
through the boilers, as this system appears 
to be easier of application than that of forc- 
ing air into the ash-pits, which must in such 
case be closed, and this would materially 
interfere with stoking by machinery. Hope- 
ful electricians will tell us that the near 
future will see an electric motor at each in- 
dividual machine, thereby saving all the 
friction of shafting and 
belts. The total power 
absorbed in engines and 
shafting with all mach- 
ine belts on the loose 
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Standard Pulley Hubs and Cores. 
By WALTER B. Snow. 

Systematic arrangement and proper pro- 
vision for interchange of pulley patterns 
and hubs appears to be the exception rather 
than the rule in the ordinary foundry. And 
yet there is hardly an opportunity in all 
foundry and patternmaking practice, where 
maturer methods are more necessary, or 
where their introduction can show greater 
economy in both stock and labor accounts. 

The diversified requirements in the form 
of special orders generally result—where 
system is lacking—in the continued making 
of new patterns, differing but slightly from 
each other, and having no mutual relation 
in the matter of proportion. In most found- 
ries making pulleys of moderate size the 
hubs are loose, so that one may be substi- 
tuted for another on the one pulley pattern 
—which will probably be of cast iron. But 
in many cases each pulley pattern has its 
full set of hub patterns, fitted to it, but to 
no other pattern. There is consequently 
required a vast number of hub patterns— 
each doubtless with 
its individual core 
box—and if with. 
out specific number 
or designation, 
there is bound to be 
continued difficulty 
in making up the 











pulleys was recently 
shown to be 242 horse- 
power out of a total of 
nearly 1,100 indicated 
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with a less systematic set extending down 
into the smallest sizes of pulleys and shafts. 
Those as above specified are used for regular 
machine and countershaft work, and there 
exists very little opportunity for change in 
certain established proportional dimensions. 

When this plan was first taken under con- 
sideration there existed not less than hun- 
dreds of pulley hub patterns and their 
corresponding core boxes. Interchange- 
ability existed to acertain extent, and to 
some degree the hubs had been proportioned 
on the same general basis. But, unfortu- 
nately, wide departures had, in many cases, 
occurred, and there had resulted a set of 
patterns exceedingly unsystematic, both in 
the matter of proportion and of arrange 
ment in the storage room. 

For the purpose of preserving as many 
old patterns as possible, certain of the old 
proportions were retained, although they 
might not appear theoretically correct. The 
first advance made was with the pulleys 
themselves. These patterns being of cast- 
iron were ulready arranged for the recep- 
tion or attachment of various hub patterns, 
and therefore at the center consisted only 
of flat webs formed by the meeting of the 
arms. These webs were at once reduced or 
increased in thickness as might be necessary 
to make them agree with either one or the 
other of two standard dimensions. The 
smaller pulleys were made 14 inches thick 
at the web as the standard, while the larger, 
above a certain size, were made 14 inches 





horse-power, or 22 per 
cent. Of this we may 
take 10 per cent. as the 











friction of the engine 
and ropes, which would 
be there even if the en- 
gines drove a dynamo. 
This leaves 12 per cent. 
as the saving to be 
effected by motors on }.{ | 
each machine, and it is ) 
very much open to ques- 
tion if the conversion of 
engine power into elec- 
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thereby still further forbidding the use of 
the pattern for a shaft of improper size. 
The general form is illustrated in Fig. 1. 

In order to avoid a multiplicity of core 
boxes, as well as confusion in the matter of 
core making, a standard for pulley core 
prints was established, and here it was 
found that the prevailing custom had been 
to proportion them as best suited the judg- 
ment of the individual patternmaker with 
no likelihood that he would ever repeat him- 
self. 

Accordingly, a standard allowance was 
decided upon for finish of 4 inch for holes 
up to 1% inches and of ,'; inch for those 
above and within the range here presented. 
All prints were to have a length jj; the 
diameter of shaft up to 1} inches and 4 the 
diameter of the shaft plus g inch on larger 
sizes, straight and taper prints being exact- 
ly the same in all particulars except the 
taper which was made 7.5 degrees with the 
axis. 

All hubs of moderate size being cham- 
bered, it was therefore necessary to estab- 
lish a basis of proportion for diameter of 
chamber (sufficient to allow clearance for the 
key) and of length so as to assure enough 
solid stock at the ends of the hub. Under 
these conditions it is evident that the only 
variation in core boxes required for differ- 
ent length hubs for the same diameter of 
shaft lies in the length of the chamber, and 
therefore that a single adjustable core box 
will serve for the making of all cores re- 
quired for a given sized shaft. 

To this end the special 
cast iron core box here 
illustrated, Fig. 2, was 
designed and con- 
structed. The body of 
the box is in halves A 
and B, the straight print 
being permanent in its 
length, while the length 
of the’ core may be reg- 
ulated by adjustment of 
the halves (' and D of 
the taper print and por- 




















tric power, and the re- 











conversion of this into 
mechanical power by 
the electric motors, could 
be performed for this 
same 12 per cent. Where power is gen- 
erated at a distance there is little doubt of 
the advantages of electric transmission, but 
to crowd in electricity as we are now seeing 
it done is simple folly. In a recent French 
invention a locomotive has been built and 
styled an electric locomotive that is simply a 
huge car carrying a steam engine, a dynamo 
and a motor or motors as a solution of the 
electric traction problem. This is so much 
like putting a windmill on a ship to drive a 
fan to blow the ship along that it is difficult 
to realize the state of mind of the inventors 
of such multiple transformations within a 
small area, as it is only where distance comes 
in that re-transformations are necessary, as 
in the utilizing of water powers. For short 
distances it is doubtful whether anything is 
more efficient than a revolving shaft ; add 
to the distance and the flying rope comes to 
the front; add turns and bends and com- 
pressed air puts in its claim, especially if 
there is a question of ventilation, as for tun- 
oclling and mining, but mechanical en- 
£ neers do not stick to one means for every 
Situation and may be trusted to discard the 
extravagant claims made for electricity by 
uninformed, who appear to have no sense 
the fitness of things. And thereare so many 
nuine uses for electrical applications that 
' feverish attempts to push in electricity 
every turn and corner as though it were a 
‘me mover are a trifle ridiculous and bring 
itempt on its would-be exploiters. 
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tions, and a practical duplication of orders to 
make new hub patterns when there are 
others already in existence—but out of 
mind and with no direct means of finding 
them. 

Hub patterns by the barrel and core 
boxes in piles mark the condition of matters 
in many concerns, and the retentive memory 
of some old caretaker of patterns is all that 
serves to keep things fairly straight. 

Just the method to be adopted in order 
to avoid the difficulties incident to such a 
condition must, of course, depend toa large 
degree upon the character of the business, 
the similarity of orders, sizes of patterns, 
and the like. The general scheme here 
presented has been worked out in a concern 
operating under what may be considered as 
average conditions. Large numbers of 
pulleys are made, almost all with solid hubs 
(not split); and almost without exception for 
direct use on the machines or countershafts 
manufactured by this house—the B. F. 
Sturtevant Co., of Boston. Although there 
exists great diversity in sizes, it is fortu- 
nately possible to control the character of 
all orders, for they originate with the con- 
cern itself, and there is practically no oppor- 
tunity for dictation in this matter by the 
purchaser. 

The pulleys included in the scheme range 
from 12 inches to 54 inches with shafts from 
14 inches to 5 inches diameter, and running 
from 54 inches to 124 inches face, together 


proper combina. thick. 
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Next the same sized hole was bored 
part way through the center of the web of 
each half pattern ; a corresponding tit being 
provided upon each hub pattern, so that 
there should be absolute interchangeability 
of hubs, and that they should be self- 
centering upon the pulley patterns. All 
pulley patterns were numbered in accord- 
ance with the system employed in the num- 
bering of all the other patterns of this 
concern. These numbers being consecutive 
only, and not attempting to be descriptive 
of the pattern itself or serving to indicate 
its permanent location upon the pattern 
storage shelves. 

The hub patterns themselves were de- 
signed to be interchangeable with various 
pulley patterns, but not with different shaft 
sizes. That is, a given shaft always takes 
the same hub diameter, no matter what the 
size of the pulley. Instead of changing the 
length of hub with every change in width 
of pulley face, the hub lengths were limited 
in number, each being designed to serve for 
a stated set of faces. It was thus possible 
to readily maintain standard distances on 
centers in the machines upon which these 
were used. 

These patterns, all of wood and provided 
with tits as already described, were filleted 
so as to make a pleasing finish where they 
joined the web of pulley and to avoid even 
a semblance of square corners. Each was 
provided with its core print rigidly attached, 








tion of shaft print; as 
only a few hub lengths 
are required, they are 
easily obtained by the 
simple resetting of the 
pieces Cand D which are 
held in place respective- 
ly by the pin / and the 
stud / with its accom- 
panying wing reset. The 
halves of the box are held 
securely in their proper 
relation to each other by 
the clamping pieces G ( 
which are so designed as 
to readily unclamp by the mere sliding of 
the box against the edge of the bench; the 
pins upon which the clamps swing being 
uppermost while the clamps themselves are 
on the side nearest the pressure. 

_ The core is rammed up from the end as 
with a solid box, and is dried in the lower 
half of the box; several extra halves being 
provided to allow for this purpose. By the 
use of this form of box and adherence to the 
proportions established all fitting of cores is 
avoided; there is certainty that when a core 
is ordered for a given diameter of shaft and 
length of hub, it will fit, and that there 
will be no danger of mistake through the 
use of a box closely resembling, but not ex- 
actly like the one required. Thus a single 
adjustable box may take the place of half 
a dozen or more of the ordinary wooden 
construction eacb designed for only a given 
hub pattern, all subject to much more rapid 
wear, and always producing a less satis- 
factory core than the iron box. 

The hub patterns in pairs receive pattern 
numbers on the same general plan as the 
pulleys, but altogether distinct from them. 
Pulley castings are properly ordered entire- 
ly by number, supplemented by the pulley 
size to facilitate in finding patterns and de- 
scribing pulleys. Thus an order for a 36x 
84x74x2,’, pulley would read: 

{ Pat. 4763 pulley ) 
( Pat. 5693 hubs — § 
2,’, pulley. 


1 casting of 86x84x7}x 
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To facilitate in the finding and keeping 
of these hub patterns, special sliding 
shelves have been provided, each designed 
to receive only one or possibly two sizes of 
hubs. The shelves are perforated with 
holes to correspond with the tit size upon 
the ends of the hub patterns, so that each 
may be held steadily in place and right side 
up. Knowledge of the shaft size—which is 
painted at the front of each shelf—and of 
the pattern number makes it a simple mat- 
ter to secure the proper hub patterns to fill a 
given order. 

The pulley patterns being in almost 
constant use can seldom be permanently lo. 
cated, but are simply arranged by sizes, 
the patterns being painted on as well as 
stamped so as to aid in identification. 

To make the system complete, tabulated 
blue prints are provided to the necessary 
departments. One contains a complete list 
of all hub patterns with their principal di- 
mensions, shaft sizes and pattern numbers, 
while others cover all probable combina- 
tions of pulley and hub patterns to make 
finished pulleysasspecified. These latter lists 
save all reference to independent pattern 
lists and give directly the pattern numbers 
necessary to be entered upon the foundry or- 
der. 

Of course, the system here presented may 
not be adaptable as a whole to all found- 
ries, but it assuredly possesses many of the 
features vital to successful management and 
production in the ordinary establishment 
and may stand as a groundwork upon which 
to build up methods and arrangements that 
will result in marked economy and conven- 
fence. 
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Making a Drum in Loam. 





By J. HORNER. 





The figures given in this article illustrate 
the method by which a hoisting drum is 
“made when it is too large to be molded 
direct from a complete pattern, whether 
made in wood orin loam. When struck in 
loam it is molded and cast upon end, as 
shown in the detailed figures, contrary to 
the practice usual when a pattern is used, in 
which case it is molded horizontally. 
The casting of the drum is shown in Fig. 
1 in half section to the left hand, and in half 
outside view to the right. A is the body, B 
C the flanges, and D H the end bosses 
through which the shaft passes. Other 
reference letters will be noted as we proceed. 
The foundation of the mold is the cast- 
iron plate A, Fig. 2 (see also Fig. 7), which 
may range from two to three inches in thick- 
ness dependent upon its size, the essential 
point being that it shall be absolutely rigid. 
It is prodded with “ gaggers,” a a, and 
furnished with three lugs, }, for lifting and 
fastening it by. This plate is leveled upon 
two or three pieces of wooden packing, B; 
the striking bar (C set in the center in its 


socket D, sunk and leveled in the foundry - 


floor, and the first striking board, Z, 
attached to it with the strap F and bolts, 
and set horizontally with the spirit level @. 
The skeleton of this ‘portion of the mold is 
made of bricks, //, partly whole, partly 
broken, bedded down upon a thickness of 
about 1 inch or 14 inches of loam daubed 
over the gaggers. These bricks are laid 
with very open joints, filled between with 
fine sifted ashes and coarse loam. These 
joints are made thus to provide for the due 
venting of this part of the mold. In addi- 
tion also there is a large annular space at J 
filled entirely with ashes to form the main 
vent. After the main skeleton is built up 
thus, a coarse layer of loam is daubed over 
the whole area and is allowed to stiffen for 
a few hours and become partially set. 
Finally the last layer of fine-sieved loam is 
swept over to the precise outline of the 
board, striking the lower half of the flange 
B in Fig. 1, the boss ), and a print impres- 
sion for the center core d. The joint face c, 
it will be noted, coincides with the center c 
of the flange Pin Fig. 1. The mold is now 
put into the stove and dried. 

To strike the upper half of the flange 
properly, it is necessary to make a joint in 





AMERICAN 


the mold atc. An annular plate or ring K 
is cast, laid upon blocks B, Fig. 3, and the 
half thickness of flange B supplementary to 
that just struck, as shown, Fig. 2, is struck 
upon it. There are no bricks used here, but 
only about an inch or two of loam daubed 
directly upon the gaggers cast on the plate. 
There is no need to make a special striking 
board for this part of the mold, for the 
edge of the board Hin Fig. 2 may be used, 
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as seen in Fig. 3, which represents this por- 
tion of the mold struck, with all the tackle 
used in Fig. 2 in situ. This portion of the 


mold is now put into the stove and dried. 
When dried it is turned over and laid and 
centered upon the lower part of the mold, 
Fig. 4, and the process of building up the 
main body of the barrel commences. 

First, a layer of stiff loam is daubed over 
the top face and gaggerse, of K. Over this 
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successive courses of bricks, Z, are built, 
their ends roughly breaking joint, as seen 
at the left hand of Fig. 4. They are, of 
course, not laid with anything like the regu- 
larity observed in masons’ work, yet in the 
main they are built in even courses, and 
with alternating end joints. Stiff, coarse 
loam is the cementing material. The joints 





are left fairly thick, or, from, say, } inch to 
14 inches. 


The horizontal joints may be 



























4inch and many of the vertical joints the 
same. But the latter will vary much, and 
in the wider joints very fine sifted ashes will 
be strewn with the fingers to afford free 
vent for the escape of the gases generated 
during casting, so that the appearance of the 
built-up structure is somewhat irregular and 
rough. 

The top course of bricks, M, is formed 
entirely of loam, not wet, but dried, in the 
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form and dimensions of common bricks 
hence termed ‘‘loam bricks.” The reaso, 
why they are made use of in this and | 
many similar instances is this: Wor 
shrinks rapidly after casting If any po: 
tion of the mold is so rigid as to interfe: 
with this shrinkage, the casting must b: 
come fractured. In ordinary molds th: 
sand yields and permits shrinkage to tak: 
place. In loam molds common bricks ar 
absolutely rigid and will not yield. A laye 
of dried loam bricks, M, therefore bein; 
interposed beneath the top flange will per 
mit the flanges B C (Fig. 1) to shrin! 
towards each other. If common brick 
alone were used, and were not removed im 
mediately after casting, the flanges wou! 
inevitably fracture. We shall see anoth: 
illustration of the use of loam bricks in thi 
mold presently. Note also the check at 

by which the cope is centered on the bod) 

After all is built up the mold is allowed 
to remain a few hours to stiffen, and thea 
the final coat of fine-sieved loam is swe; 
around over the skeleton to the precise ou 
line of the striking board NV. The whole o 
the upper part is then separated from t! 
base at ¢ (compare with Fig. 3), and is p1 
into the stove to dry. 

The cope of the mold, Fig. 5, is 
practically a duplicate of the boi 
tom, only that it has in addition an 
annular check f to fit the corres 
"| ponding check at f in Fig. 4, bj 

| means of which the cope is set con 
J ¢t+ centrically with the body. In order 
**/ also to assist in supporting the 
weight of bricks when the cope is 
turned over in position, iron binding 
wire is looped over the larger bricks 
and passed through holes cast in the 
plate, and secured. A few such 
holes are shown at 2, Fig. 7. The 
adhesion of the loam, and the flank 
support afforded by the larger bricks 
render this precaution unnecessary 
in the case of the smaller pieces of 
brick used for filling in. In Fig 5 
O is the top plate, similar to the 
plate Ain Fig. 2, and C D are the 
striking bar and step respectively; 
P is the board. The board strikes 
one-half the thickness of the flange 
C in Fig. 1, the boss # and core print im 
pression for the hole @’ in Fig. 1. 

The central core is built upon a stout 
plate Q, Fig. 6, provided with three rods 
and eyes & for lifting the core about. The 
under face of the plate is first turned up 
wards and a thickness of loam is swept over 
it and dried. This is then turned over and 
laid upon any convenient level bed, usually 
upon the lower portion of its own mold, as 
shown in Fig. 6. The board F is fastened to 
the striking bar (, and the building up pro 
ceeds. The bricks S, that form its skeleton, 
are made entirely of loam. In a large mold 
loam bricks would not be rigid enough to 
support the core, but some would be in 
loam, and some the common bricks. But 
in this instance the mold, ranging, say, from 
1 foot 6 inches to 2 feet 6 inches diameter 
the entire body of bricks used in the core 
are made of loam. The barrel being sma!! 
will shrink so rapidly that common bricks 
could not be removed quickly enough t 
allow of free shrinkage taking place. Be 
ing of loam they can remain in with perfec‘ 
safety, for they will yield and become 
crushed before the pressure of the shrink 
ing metal. 

The bricks are built up in two courses 
one next the circumference, another nex 
the striking spindle. The intermediate 
space g is filled with ashes, forming 
porous mass, into which the gases will rusi 
without explosion, and whence they will be 
conveyed harmlessly away to the outside 0! 
the mold. The loam 7’ is struck over the 
bricks, finishing the core. It is then take 
away, being lifted by means of hooks at 
tached to the eyes A, and dried in th« 
stove. 

The various plates upon which the brick 
work is built are shown in Fig. 7. Eac! 
plate may be identified by its referenc: 
letters A, K, O, Q, employed to indicate th« 
same plates in the other figures. Gaggers 
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lugs, ete., are also suitably indicated. Small 
gargers V are cast around the edges of the 
plates K and Q to assist in the retention of 
the loam in those parts. These are in- 
dicated also in Figs 4,6 and 8. They are 
introduced in order to assist in holding the 
loam against the edges of the plates, whence 
but for the gaggers V it might flake off. 
These gaggers are either cast as single short 
rods or projections, as shown, or they are 
cast in little rows like those on the surfaces 
of the plate. Those shown in the figure are 
little stems of 8 inch or }-inch wrought-iron 
roc cast in, but they are as often cast pro- 
jections stamped in around the edges of the 
mold. The holes for the runners and 
risers are shown in plate O, and indicated 
by the same reference letters as the same 
parts in the other figures (8 and 9). Holes, 
round or square, are also often cast in these 
plates, a8 at 2, not because they are always 
absolutely necessary, but sometimes to 
afford additional exits for vents, and some- 
times to facilitate the breaking up of the 
plate when not required any longer, and 
sometimes to lighten them a little. The 
thicknesses of the plates may range between 
2 inches and 3 inches, dependent on the size 
of the job ; 23 inches being a very average 
thickness. They are, of course, always run 
in open sand. 

The various portions of the mold, when 
thoroughly dried, are taken out of the stove 
and put together. 

Fig. 8 shows the mold closed for cast- 
ing, and Fig. 9 is a plan view, showing the 
pouring basin and risers. The several parts 
may be identified by the reference letters, 
which correspond with the letters in the 
previous figures. 

Such a mold is necessarily cast in the 
foundry pit U, and is sunk to such a depth 
as to bring the pouring basin about on a 
level with the floor line. Fig 8 shows the 
mold in the pit, the right hand side of the 
figure being a section through pit, mold, 
cores, pouring basin and sand, the left hand 
side being a section through the pit, but 
not through the mold, the latter being given 
in outside view. 

The mold is lowered down and set, and 
fixed in detail. The plate A with the por- 
tion of the mold which it carries up to the 
joint c, is first lowered down upon the sand 
bottom of the pit, which is suitably leveled. 
Then the center core d is put in, and after- 
wards the main core 7, see Fig. 6, is low- 
ered down and centered, being supported 
upon round cores /, assisted with iron stops 
of the same thickness. The core is lowered 
by means of the rods and eyes k. Then the 
outer portion of the mold, Fig. 4, is lowered 
and centered. Round cores m and stops 
are placed upon the top of the main core 
7, and the center core e’ is also centered, 
and the cope, Fig. 5, is lowered upon these, 
being guided into its place by means of the 
checks f f. 

When these parts are all set in position 
the whole are secured by means of stout 
iron cramps V, embracing the bottom and 
top plates A and O, and tightened with 
wedges. It is usually necessary to afford 
some further security against the liquid 
pressure, such as three or four tons of 
weights placed on the top plate O, or some 
form of screw cramp embracing the lugs 3, 
or screw cramps embracing the ends of a 
cross above, and the bottom plate. I need 
not illustrate these varied methods. Then 
the whole of the space which extends from 
the outside of the bricks and plate to the 
sides of the pit U is filled up with sand, 
rammed in hard. Vent rods are rammed in 
with the sand, and withdrawn asthe ram.- 
ming ascends, leaving vent holes S, to be 
noied presently. 
The method of pouring which I have 
ially seen adopted, is illustrated in Figs, 
ind 9, There is an annular pouring 

isin W, made on the plate 0, from which 
a series of ingates 7 descend into the mold, 
just over the body of the barrel. This is 
better than making a small basin to one 
side, and pouring through a single ingate 
ony. In the method shown in Figs. 8 and 
¥ ihe metal enters the mold hot at several 
Paces at once, so that no chilling occurs, 
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and no risk of cold shuts; all parts of the 
casting come out suund, keen and sbarp. 
Though the metal falls right to the bottom 
of the mold, no cutting up of the sand 
happens, the mold being dry and hard. 
The number of ingates ¢ is not very im- 
portant. They may range from six to 
twelve, according to the size of the mold. 
They may also be of square section or 
round, as shown. 

The pouring basin is most conveniently 
contained between two cast iron rings x 
and o. At one side a basin p is formed to 
receive the metal from the ladle, whence 
the flow takes place into the annular basin 
W. This is sustained with plates of iron 
or a flask (not seen, being covered with the 








sand). At q there is a flow-off basin or 
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or patternmaker will understand that many 
secondary details will vary in different jobs 
of the same general class. 
oes 
A New Erasing Stencil. 








A novel tool for draftsmen, which is 
claimed to almost rurpass the lead pencil in 
point of convenience, is shown in a variety 
of applications in a blue print sent to us. 

It is simply an erasing stencil, to be used 
for the same purpose as those frequently cut 
out of thin sheet metal by draftsmen, 
which, though useful tools, are not in par- 
ticularly convenient form. 

It is made of a small rectangular piece of 
celluloid, about ;; inch thick, with a long, 
narrow slot, having thin edges at the bot- 
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Fig. 2 
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gate; 7 r are two holes for feeding rods, 
placed over the top boss, and the ring O 
forms a feeding basin. 

The venting of the outer mold is done 
chiefly by means of the vent holes S, seen 
in Figs 8 and 9. Tiese may be from 3 inch 
to § inch diameter, and extending to nearly 
or quite the entire depth of the mold. A 
loam mold being very dry, and very porous, 
gives off much less gas than a green 
sand mold, and these vents afford sufficient 
exit for the air which escapes from the 
sides of the mold through the joints of the 
bricks. The airfrom the main core 7’ ac- 
cumulates among the ashes in the space g, 
and finds its chief exit through the pipe X, 
which passes up through the core e. Some 
air will also pass out through the cores 
m, into the cope, whence it will find exit 
at the sides through the joints of the 
bricks. Or vent pipes, not shown, like X, 
but smaller, may be brought up through 
the cope, and its plate, and out to one side 
of the pouring basin. 

It seems hardly necessary to remark that 
a loam mold does not look quite so neat, 
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symmetrical and trim as the drawing would 
seem to show. The joints of the bricks 
are not quite so regular, the bricks them- 
selves are largely broken and chipped, being 
used over and over again, the plates are 
rough and uneven. The gaggers on the 
plates are not so regular as shown. They 
may run diagonally, or in any direction, or 
in all directions, and they will generally be 
more closely spaced than they appear in 
these views. But I cannot reproduce all 
these things in a drawing, neither is it 
necessary todo so. Then again, the foundry 
pit may be much larger in relation to the 
mold than itis shown here. All the essen- 
tials of such a mold as this which I have 
described are, however, here, and a molder 





tom, but sorecessed aboveas to guidetherub- 
ber and prevent the rapid wear of the slot. 

It may be placed in position and held 
firmly against the T square by means of the 
knob, with which it is provided, while the 
erasure is made with but little further at- 
tention. It is perfectly clean and trans- 
parent. 

It also has four ruling edges, two of 
which are at right angles to each other, and 
the other two make angles of 85° each with 
the former, and 100° with each other. 

It thus takes the place of the ordinary 
small] triangle, with the advantage that the 
same tool is kept in the hand both for 
drawing and for making delicate erasures. 
In addition to this, its angles give the cus- 
tomary slope to the sides and key of a die 
block, and are in many cases suitable for the 
taper on hubs, rims, etc , beside being con- 
venient for drawing threads in the conven- 
tional method of showing bolts. 

Used in connection with the 30°x60° and 
45° triangles, it gives every fifth degree of 
angle in the whole circle, except 15° and 
75°, and with the combination triangle now 
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being introduced by the maker these are 
obtained. 

We give engravings showing the tool and 
its application in drawing the tapers of 
hubs and rims of pulleys. Its other uses, 
as mentioned above, will be readily under- 
stood by draftsmen, and we think it will be 
found a very useful tool. 

It is manufactured by D. J. Kelsey, New 
Haven, Conn. 





pe 
Welding of Street Railway 
Rails. 





Electric 





In making the standard weld, four blocks 
of iron are taken about two inches square 
in section and shaped to fit the rail section. 
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Let us assume that the welder is in position 


over the joint to be welded. The lower 
pair of chocks, as these iron blocks are 
called, are placed in position, the hydraulic 
jacks are worked and the clamps brought 
into position against the chocks and the 
proper pressure applied. The current is 
now turned on—30,000 amperes—and the 
chocks gradually heat up. The operation 
is watched very carefully, and the pressure 
increased or decreased as the requirements 
demand, until the required temperature, 
little short of that of fusion, is attained. 
The jack is now rapidly worked, bringing 
the necessary pressure on the chocks to com- 
plete the weld, and then the release valve is 
opened, and the clamps are withdrawn. The 
upper pair of chocks are next put in place 
and the operation repeated. The welder is 
now swung to one side, the clamp removed, 
and the face of the rail slightly hammered 
to smooth down any irregularities, and the 
operation is complete. Under favorable 
conditions the welding proper of a joint can 
be done in seven minutes, but it usually 
takes double this time. The machine is 
next swung over to the other rail, and the 
joint there welded. This being complete, 
the two cars—-the dynamo and welding cars 
—move on to a second pair of joints, which 
are welded in like manner. They then move 
along the track, skipping the third joint, 
the one which, in laying the track, was left 
open, and proceed to the fourth. Thus, 
during the daytime every third joint is 
skipped, this being done to allow room for 
the expansion due to the welding heat. At 
night, when everything has cooled down, 
and the temperature is at its lowest, the 
welding machine goes over the track again, 
and completes the work omitted during the 
day.— Electricity. 
i 
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Hollow Pistons, 
Editor American Machinist : 

I send you a sketch of a piston pattern, 
as I have been in the habit of making them 
from 6 inches up to 80 inches in diameter, 
and have never yet seen one have to go to 
the scrap heap for unequal metal. The 
pattern is made in halves, as shown, with a 
feather on one, and a tongue on the other, 
which serves to steady the pattern, and also 
serves as a core box for the inside of 
the piston. The four holes which are 
shown in the end serve as core prints to 
steady core with, so by this way of making 
hollow pistons there is very little danger 
of anything going wrong. With a little 
care on the part of the molder, good results, 
as arule, will, I have no doubt. be sure to 
follow. A PATTERNMAKER, 


The Reports of the Pneumatic Gun, 
Editor American Machinist : 

The reports in the daily papers of the re 
cent trial of the pneumatic gun at Sandy 
Hook make interesting reading. We learn, 
for instance, that ‘‘the same air pressure— 
1,000 feet to the square inch—is used in pro- 
pelling all projectiles from the gun.” One 
of the projectiles will, of course, presumably 
destroy any vessel that it hits, but ‘‘it is 
fully as effective if the projectile explodes 
within 100 feet of the ship, as the vast 
volume of water that it throws up after ex- 
ploding is capable of swamping the largest 
vessel afloat.” This may be doubted by 
some, but after the explosion under water 
of one of the projectiles thrown at the trial 
we are told that ‘‘the upheaval was a mag- 
nificent spectacle, almost a solid ucre of 
water rising in the air.” If we could get a 
solid acre of water up in the air and then 
get a solid ship under it nobody would want 
to insure the ship, and this suggests another 
interesting line of government experiment. 
We learn further that ‘‘the discharging or 
firing ammunition, if it may be so called, 
consists of compressed air stored in tubes 
or tanks made of gun dren with a press- 
ure of 1,000 pounds to the eudic inch,” 
and ‘‘the instant the projectile leaves the 
gun the pressure is shut off, and of the 
1,000 pounds of compressed air used for 
every discharge, but 50 to 60 pounds are 
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expended or wasted.” If a thousand pounds 
of powder were used it would all go off in 
smoke, which shows that compressed air is 
the more economical. 

The trial seems to have been successful 
and satisfactory beyond all anticipation. It 
is evident that the cun will throw five hun- 
dred pounds of high explosive, with ‘‘ great 
accuracy and precision,” anywhere within 
a radius of a mile and a half, or it will throw 
fifty pounds of explosive, presumably with 
less ‘‘accuracy and precision,” toa radius of 
three and a half miles. The range could, 
of course, be increased by the use of air at 
a higher pressure, but it seems that it could 
not be done with safety from explosion, so 
that with our present knowledge it is prob- 
able that the scope of the gun is nearly de- 
termined. But, as it stands, we have an- 
other instance of something done by com- 
pressed air that could not be done without it. 

It is not to be hastily concluded that the 
pneumatic gun is of little value on account 
of its limited range. From the angle of 
elevation of the gun tube the entire appa- 
ratus would always be entirely concealed 
behind impenetrable works, so that it could 
not be struck by any shot. It would not 
be visible to an approaching enemy, and 
when fired it would not betray its precise 
location by any puff of smoke, as it employs 
only the ideal ‘‘smokeless powder.” Upon 
the whole, we must conclude that the pneu- 
matic gun is a good investment and a valu- 
able addition to our harbor defenses. 

FRANK RICHARDS. 


Melting Tests, 
Editor American Machinist : 

In your issue of August 16th is an article 
by Mr. E. O. Sawyer, on ‘‘ Economy in 
Melting,” and in which he gives some 
remarkable figures. 

I have recently looked up the records of 
26 test heats, and I found the following 
results : 


@ 


melted at the rate of 1 to 26 
melted at the rate of 1 tof10 
3 melted at the rate of lto 5 
melted at the rate of lto 7 
melted at the rate of 1 to 8 
melted at the rate of 1 to 9 
melted at the rate of l to 3 
2 melted at the rate of lto 4 
melted at the rate of 1 to 11 

Some of those tests were made by expert 
foundry men (whose names I prefer not to 
give) under favorable circumstances. 

The 2 tests of 1to1l1 and 1 to 10 were 
long heats, and the material used was more 
than one-half light scrap. 

As Mr. Sawyer has given us such figures, 
I would ask him, for the benefit of the 
craft, to mention the material he melted, 
and the class of work it was used for. 

F. B. SHAFFER, 
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Water 
Editor American Machinist : 
In looking over the drawings of the steam 
fire engine in your issue of August 9th, I 
notice what appears to be an error in the 
designs; it is one of frequent occurrence. 
The water piston shown is at fault, con- 
taining as it does, an air pocket in the 
bottom. The efliciency of the pump is 
reduced by this entrapped air. A direct 
acting pump with such a piston would work 
very irregularly. CLARENCE BECKER, 
San Francisco, Cal. 


Pockets in Pistons, 





A Throttling-Governor Engine, 
Editor American Machinist : 

Some years ago, while the writer was 
coanected with a shipyard building gov- 
ernment cruisers, the machine shop engine 
broke down, and as it was too small for the 
work, a new motor was in order. Knock- 
ing about the town, in search of a job, was 
one of those relics of the time of Tad 
Macgregor—a 15'x36' slide valve engine, 
with 9 foot connecting rod, and a steam 
chest about the size of a collar box. 

Rumor had it that ‘‘she was a good, 
steady machine,” and as the price was sev- 
eral dollars less than that of a modern 
design, the dictates of economy landed the 
apparatus in the yard, where after the ex- 
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penditure of enough to have built a first- 
class article, she was finally started turning. 

The cramped steam chest made it im- 
possible to properly valve the trap, and 
reliance was placed in a throttling governor, 
of several tons weight, ‘‘which had done 
good work in its day,” and which, it was 
reasonable to assume, would continue to 
keep the engine from jumping through the 
roof under sudden fluctuations of load. 

In comparison with the original plant, 
the new arrangement was a great advance. 
The leakage of the old engine had been such 
as to keep the fireman hustling for his life, 
and to use his own words, ‘‘ he was so tired 
by night as to be utterly useless around the 
house.” 

The new trap possessed one virtue, in 
that it held fast tothe steam, and so kept its 
bowels warm, and its only outward fault 
was, at release, to blow up the escape pipe 
a solid column of water, which condensed 
the exhaust when partly up, and then fell 
back with a dull, sickening thud, that sug- 
gested the placing of a turbine in the pipe 
to utilize the waste energy. 

The beauties of a throttling governor for 
regulating between other than very narrow 
limits of load variation, are shown by Figs. 
1, 2 and 3. 

Although the boiler was of excellent de- 
sign, and evaporated between 9 and 10 
pounds of water per pound of coal at 50 
pounds pressure, yet the loss by throttling 
was such as to require an average of close 
to 10 pounds of coal per indicated horse- 
power. 
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The boiler and steam pipe were bare, 
there being a tradition in the office that 
lagging was superfluous, but the pipe was 
very short, and steam reached the throttle 
in a fair state. In squeezing past that regu- 
lator, however, there was little life left in 
it, and on entering the chest it was about 
50 per cent. water, as near as could be 
judged by appearance at indicators, 

From the point of view of a throttling 
governor manufacturer, the engine might 
be considered as a roaring success, for it ran 
without the slightest perceptible speed 
variation, in spite of the violent and sudden 
fluctuations of load (makers of isochronous 
instruments please notice), and the fireman, 
thanks to the tight piston and good boiler, 
grew fat and sleek, and spent most of his 
time dozing in an easy arm chair. 

But from an engineering point, the rattle 
trap can be considered another dire failure 
of Hirns’ theory of the economy of throttling 
as against cutting off. On account of the 
press of work which necessitated running 
over time, it was impossible to fit a Farcot 
cut off, which had been designed to function 
between the power Hmits, and which should 
have clipped several pounds of coal per 
horse-power per hour off the bills, and when 
the rush was over the oflice wisely con- 
cluded that the improvement was not 
needed just then, and, at last accounts, the 
relic was faithfully grinding away, blow- 
ing fuel up the escape pipe in solid chunks. 

Cuas. M. JongEs, 


Maxim's Flying Machine, 
Kditor American Machinist : 
In your issue of August 23d reference 
is made to an account in Hngincering, of 
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London, of a trial of Mr. Maxim’s flying 
machine. The London 7imes of August 3d 
also published statements which have been 
quoted by many American newspapers. 
Many of these statements would lead the 
general reader to understand that Mr. 
Maxim had built a successful flying ma- 
chine. 

I have recently had charge of Mr. Maxim’s 
factory near London, and took an active 
part in a series of experiments, which I con- 
sider were conclusive in their results. 

It will be remembered that Prof. Langley 
and Mr. Maxim both conducted experiments 
with small aeroplanes to determine their 
most effective shape, the power required to 
drive them through the air at various speeds, 
while set at different angles, and their lift- 
ing power under certain conditions. From 
the data thus gained it would seem to be 
feasible, when certain requirements in re- 
gard to motive power were satisfied, to con- 
struct a machine that would fly. Mr. Maxim 
assumed that by building a large machine 
he could reduce the weight of the propelling 
machinery to the smallest unit per horse 
power. In this he was, no doubt, correct, 
but he overlooked other important con- 
siderations that cannot be neglected in the 
design of an aerial machine if the results are 
to have any practical value. To construct 
aeroplanes, having an allowable unit of 
weight per square foot of surface, that will 
meet all the requirements of perfect figure, 
strength and stiffness, under the varying 
stresses put upon them, is an important 
as well as difficult problem in such a ma- 
chine. There is clearly a limit to the size 
that such structures can be built, and it is 
equally clear that the unit of weight per 
square _foot of surface will increase with the 
enlargement of the aeroplane. The reason 
for_this will become ‘apparent to anybody 
who [gives the matter the least considera- 
tion. 

According” to, the experiments of Prof. 
Langley, as much as 180 to 200 pounds can 
be raised by the expenditure of 1 horse 
power. Mr. Maxim reasoned that with a 
motor weighing less than 10 pounds per 
horse power he would be able to construct 
a machine that would fly. He therefore 
constructed a Thorneycroft boiler, having 
copper tubes but 7 millimeters diameter, 
with forced water circulation, and designed 
to carry a steam pressure of 350 pounds. 
This boiler, without its covering, fittings 
or water, weighs about 800 pounds. The 
fuel used is naphtha vapor. The engines, 
two in number, are of the two cylinder 
compound type, fitted with piston valves. 
The construction of these engines is very 
light, and nearly all parts including the 
cylinders are made of oil tempered steel. 
The combined weight of these engines is 
about 600 pounds. The total weight of 
boiler, engines, pumps and propellers, with 
water and fuel to last 20 minutes, is about 
2,500 pounds. While there never has been 
an accurate duty test, it is certain that 
these engines develop about 300 horse 
power. I have, myself, on many occasions, 
run these engines under various conditions 
and observed the working of the boiler, 
pumps, etc., and, in my opinion, they re. 
flect great credit upon the designer. The 
weight of the car and platform, upon which 
the boiler and engines are secured, is about 
2,400 pounds, while the weight of aero- 
planes, their supports, stays and fastenings 
is about 3,000 pounds, making a total weight 
of entire machine nearly 8.000 pounds. The 
aeroplanes had a combined area of about 
4,000 square feet. Now, if this machine 
had been as effective as the experimental 
apparatus of Prof. Langley, it ought to 
raise about 18 tons, but the most that can 
be claimed for it is about 4 tons, or a trifle 
over its own weight. Even the perform- 
ance on which this claim is based was at- 
tained under such conditions that the result 
is of no practical value. In such a machine 
the aeroplanes, to be effective as such, must 
under all conditions present a true figure 
(nearly flat), and their structural strength 
must be sufficient to withstand all reason- 
able wind pressure, and to support the 
whole weight of the machine when floating 
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on a current of air having a velocity of fif: 
or sixty miles per hour. The whole m 
chine should present a clean sharp figu 
that would offer the least resistance to 
forward progress through the air. In t 
case of Mr. Maxim’s machine the top stru: 
ure forming the aeroplanes measures, f1 
tip to tip, something like 107 feet, and 
length fore and aft is not far from 100 fe 
The result is a frail unwieldly affair that 
unmanageable in a light wind, and it has 
ways been necessary to select a nearly ca 
day when experiments were tried. Th: 
experiments generally resulted in the brea 
age or total collapse of some portion of 
machine. It must be remembered that 
of these experiments were conducted up 

a nearly straight railway track, havi 
guard rails to prevent the machine tippi 
over or raising more than a few inc! 
above the track. It never has made a free 
and unguided flight through the air fo: 
single minute. Upon a recent trial t 
weight of the machine seemed to be s) 
ported for a few moments by the aeroplan: 
when a breakdown occurred and it y 
thrown out of its guides, tilted up a 
came down ‘‘all fours” badly damaged. 

is hard to see where the success of all t}.'s 
comes in. A barn door could be mount: 
in an inclined position upon a car and 
pushed forward upon a railway track wi'l 
such velocity that the resistance of the air 
would lift the door from the car, but this 
would not in any way advance the subject 
of aerial navigation. Experiments, very 
carefully made by Langley and others, de: 
onstrate that under certain conditions as 
much as 200 pounds can be raised per horse 
power. This is knowledge gained and 
advances the science of aerodynamics. 
Maxim has, during a period of four years 
of active work, and by the expenditure of a 
large fortune, produced a machine that his 
raised about 25 pounds per horse power, 
and is so flimsy and weak that to attempt an 
actual flight would be impossible. Mr 
Maxim has enjoyed facilities that few en 
gineers can hope to have, and he has demon 
strated that mechanical flight cannot be a 
complished as he thought it could. 

To construct aeroplanes the size that Mr. 
Maxim attempted would require some un 
known material possessing great strength 
and stiffness compared to weight. Had he 
constructed his machine upon different lines 
and much smaller scale he would, no doubt, 
have met with better success. It is interes! 
ing to note, however, in this connection 
that at a meeting of the British Association, 
held at Oxford, August 10th, Mr. W 
Brodric Cloete read a paper prepared bj 
Mr. Maxim, in which, after explaining some 
alterations in his engines and propellers 
which he thinks will increase the lifting 
power of the machine, he expresses the 
opinion that a machine could be made with 
1,000 horse power, or more, that might be 
made to travel 1,000 miles. Those who may 
remember Mr. Maxim’s former utterances on 
the subject will not become very sanguin¢ 
over such a scheme. 

That a comparatively small aerial torpedo 
could be made with materials and motor 
available, that would fly and be of some 
value as a military device, is possible. Th 
properties of materials set limitations t! 
render such schemes as Mr. Maxim’s im- 
possible. 

Philadelphia. ArtuurR L. STEVENS 

The following are given in the Jowrna 
the Socie ty of Chemical Industry as suitable 
cements for making joints in leather dri 
ing belts: (1) Equal parts of good hi 
glue and American isinglass, softened 
water for ten hours, and then boiled wi ! 
pure tannin until the whole mass is stick 
The surfaces of the joint should be roug 
ened and the cement applied hot. (2)1 kil 
of finely-shredded gutta percha digest 
over a water bath with 10 kilos. of ben: 
until quite dissolved, when 2 kilos of li 
seed oil varnish are stirred in. (3) 14 kik 
of finely-shredded india rubber is complet 
ly dissolved in 10 kilos. of carbon bisulphid 
by heating. Whilst hot 1 kilo. of shell 
and 1 kilo. of turpentine is-added, and t! 
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ition heated until the two latter ingredi- 

are also dissolved. (4) 1 kilo. of best 
: is dissolved at a moderate heat in 14 
s. of water, and thickened to the con- 
ncy of syrup. 100 grms. of thick tur- 
tine and 5 grms. of carbolic acid are 
fully stirred in whilst hot. The mixt- 
is poured into flat tin pans and allowed 
to cool, then cut into pieces and dried in 
th. air. The cement is made liquid with a 
li:vle vinegar and applied to the joint with 
a}rush. Thetwo ends of the joint are then 
ed together and pressed between two 
ir n plates heated to about 30 deg. C. 

ot <a ale 
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Seems to Run in the Family. 





it is said that Eli Whitney, grandson of 
inventor of the cotton gin, has invented 

machine for picking cotton that will do 
work of 100 men. 


a = 


‘orest fires in Wisconsin and Michigan 


pave delayed steamboats on Lake Michigan 
it being frequently impossible to see ahead 
fora quarter of a mile. 
———_+4pe—__——_ 
it is now proposed to prevent the em- 
ployment of American workmen at the To- 
ronto Fair. Wonder how this rule would 


work if turned right around! 
——— 





[tis reported that a movement is now on 
foot through the operation of which a large 
number of Pullman mechanics will remove 
to Kansas to work at their trades. 

_—_—_—___ + —__—_ 


The far-famed and much-boasted of 
“British love of fair play” seems not to 
have manifested itself very strongly in con- 
nection with the yacht races over there, and 
if reports are true the American yacht has 
been treated very shabbily. 

——_ +ae—_—_—__—_ 


It seems finally settled that the dynamite 
cruiser ‘‘Vesuvius” is a failure so far as the 
purpose for which she was designed is con- 
cerned, and it is understood that the pneu- 
matic dynamite guns are to be removed 
from the vessel, which is then to be fitted up 
as a torpedo chaser. 

ee 

It is announced that the U.S. cruiser 
“Chicago” is to be fitted with new engines 
and boilers of modern type by which it is 
expected to increase the speed of the ves- 
sel from 15 knots to about 18.5 knots. The 
ship has at present beam engines working at 
a pressure of 90 pounds. The new engines 
will be triple-expansion, horizontal and will 
work ata pressure of 160 pounds. 

°C 





The cable announces that Admiral Erben 
has declined an invitation extended to him- 
self and the officers of the U. S. cruiser 
‘‘Chicago” by the Mayor of Southampton, 
m the ground that the vessel is so short of 
officers that not a sufficient number can be 
spared to attend the municipal banquet. It 
must be evident that we must have more 
naval officers. This nation will never cease 
to be ridiculed as a naval power so long as 
such a lamentable condition of affairs is 
allowed to continue. 
ae 

The Harleigh and the Eberdale coal mines 

Pennsylvania were flooded in 1866 by the 
reaking through of the waters of a stream 
that ran near them, the break occurring in 
he winter and during a rain storm that 
sted several days. Eventually the mines 
vere filled, the water overflowing from the 
hafts, and the mines though very valuable 
vere abandoned along with the two villages 
hat had grown up around them. About 

Jur years ago it was suggested that the 
nines might be drained by tunneling 
hrough four miles of solid rock with an 
dditional mile of side tunnels, and the work 
vas finally undertaken. The contractor 
began work in March, 1891, and at this 
writing the work is within a few days of 
ompletion. The tunnel is 7 feet deep and 
| feet wide, and is beiieved to be the big 
gest job of tunneling ever attempted in con 
ection with coal mining. 
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Cylinder Proportions for Compound 
Engines Determined by Their Free 
Expansion Losses.* 





By Frank H. Batu, New York Ciry. 
(Member of the Society.) 

At the Chicago meeting of this society, 
forming part of the International Engineer- 
ing Congress, a@ paper was presented en- 
titled ‘‘Compression as a Factor in Steam- 
engine Economy,”+ in which a theory was 
elaborated for measuring and harmonizing 
the free expansion losses at both ends of 
the diagram. In the paper referred to it 
was also suggested that this system of 
measurement might furnish valuable in 
formation as to the relative losses from free 
expansion in the several cylinders of com- 
pound engines, and the society was promised 
& paper on this subject at a future meeting. 

In offering this paper as a fulfillment of 
that promise, the author is aware that he is 
widening the application of a law suggested 
in the former paper, which law was not as 
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absolute. The total range of pressure is 
therefore 157 pounds, and the correspond- 
ing range of temperature 221° Fahr. 

The object of a compound engine being to 
reduce cylinder condensation by dividing 
the range of temperature judiciously be 
tween two or more cylinders, the first step 
is to decide through what range of tem- 
perature each cylinder shall work. In doing 
this, the desirability of a tolerably uniform 
division of work between the various cy}- 
inders forming the system must not be 
overlooked, although it cannot be consid- 
ered good engineering to impair the economy 
of the engine materially to accomplish this 
result, as each engine of the system may be 
built to carry any load found desirable to 
put uponit. If the range of temperature 
is divided equally between the three cyl- 
inders in the proposed engine, the greater 
internal surface of the low cylinder would 
warfant the expectation of greater cylinder 
condensation than in the smaller cylinder, 
and if so, the total condensation can be re- 
duced by giving the low-pressure cylinder 


Fig. 2 


Fig. 


generally accepted as had been anticipated. 
This skepticism on the part of some of our 
leading members fortunately led to a series 


of experiments, since conducted at the 
Stevens Institute of Technology, which ex- 
periments are the subject of a paper pre- 
sented at this meeting of the society by 
Professor Jacobus who conducted the ex 
perimental work. The results as reported 
seem to confirm the law in question, and it 
is therefore with greater confidence that its 
further application is here made. 

To make this application, let it be as 
sumed that cylinders are to be selected for a 
triple expansion engine, where the boiler 
pressure is 150 pounds above atmosphere, 
and the vacuum gauge shows 26 inches. 
Allowing for wire drawing, let it be as- 
sumed that the initial pressure in high 
cylinder will be 160 pounds absolute, and 
the back pressure in low cylinder 3 pounds 


* Presented at the Montreal Meeting (June, 1894) 
of the American Society of Mechanical Engineers 
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less range of temperature and the high cyl- 
inder more. 

Cylinder condensation in this investiga- 
tion, whether considered relatively or col- 
lectively, must be made to include the steam 
consumed in the jackets of each cylinder, if 
jackets are used. Whatever may be true 
in regard to the best range of temperature 
for each cylinder, the logic of what is to 
follow will apply with equal force, and, 
therefore, for the purpose of fllustration, it 
will be assumed that the temperature is to 
be equally divided. This will require that 
the high cylinder works between 160 pounds 
absolute and 57 pounds, the intermediate 
between 57 and 16 pounds, and the low 
cylinder between 16 pounds and 3 pounds 
absolute pressure. 

Figs. 1, 2, and 8 represent theoretic dia- 
grams between each of the three divisions 
of pressure mentioned. Ineach case V V repre- 
sents the vacuum line, and Y Y the atmos- 
pheric line, and in each case A /’ represents 
the piston travel. The clearance is assumed 
to be 4 per cent. of the piston displacement, 
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For convenience in construct- 





as indicated. 
ing the curves and measuring their inclosed 


areas, the following scales have been 
chosen : 
Fig. 1 . Scale 50 lbs. to the inch. 
Fig. 2... . Scale 20 lbs. to the inch. 
ets 5 vac ontrs Scale 5 lbs. to the inch. 


In each case, A B C D represents a 
theoretically perfect diagram, so far as free 
expansion is concerned, because expansion 
is carried to the line of return pressure, and 
compression fills the clearance space to ini- 
tial pressure. It is hardly necessary to say 
that the curves here shown are Marlotte 
curves and not Adiabatic, as the latter are 
seldom used and are considered an unneces- 
sary refinement in this investigation. The 
successive curves in each diagram which 
follow the curves 2 C, represent later points 
of cut off, and they are continued beyond 
the limits of piston travel until they inter- 
sect the line of return pressure. The areas 
of inclosed spaces are indicated by figures. 
Thus, in Fig. 3, the area of the theoretically 
perfect diagram A PB OC DP is 268 inches, 
and 2 B, C, C Bis .90 inch, ete.* 

The next step is to determine the best 
point of cut off for each cylinder. In this 
investigation each cylinder must be consid- 
ered separately, and treated as though it 
was a single cylinder engine working be- 
tween the limits of pressure indicated, and 
it may be asserted without fear of success- 
ful contradiction that if any cylinder of a 
compoundengine is not realizing the high- 
est economy obtainable from a single cylin- 
der engine working between its limiting 
pressures, then the engine as a whole is 
falling short of its possibilities. It is also 
true that if because of cylinder condensa- 
tion it is not economy to expand to the line 
of back pressure in a single cylinder en- 
gine; the same is true of every cylinder ofa 
compound engine, it being only a question 
of the degree of free expansion permissible 
in each case. 

To those who believe that there ought to 
be no ‘‘drop” in any of the cylinders of a 
compound engine except the low, the fore- 
going will seem rank heresy. They argue 
that if there is ‘“‘drop” in the high cylinder 
there is free expansion waste, and by earlier 
cut-off in the low cylinder the receiver 
pressure may be raised until the drop in 
high cylinder disappears, thus eliminating 
free expansion and improving the economy 
of the system. This is a plausible fallacy 
which represents only one side of the ques- 
tion, the other side being that by raising 
the receiver pressure the range of tempera- 
ture is increased in the large cylinder, 
thereby increasing the cylinder condensa- 
tion in this cylinder without effecting a cor- 
responding reduction of condensation in the 
smaller cylinder. Looking at this question 
from another point of view, let it be ad- 
mitted for the moment that the economy of 
the engine will be improved by raising the 
receiver pressure until tha ‘‘drop” in high 
cylinder disappears. Then considering the 
high cylinder alone, we have a diagram in 
which expansion is carried to the line of 
back pressure, which cannot be considered 
the most economical diagram from any 
engine whose internal condensation is not 
in proportion to the steam used, which is 
the recognized condition of all steam en- 
gine cylinders. Therefore, the economy 
would be improved by using a cylinder of 
smaller diameter, with less exposed surface 

for condensation and necessarily some 
‘‘drop” at exhaust opening. Then if it is 
true that better economy will be realized by 
receiver pressure again to 
eliminate the drop as before, it only requires 
a few successive stages of this development 
to dispense with the high cylinder alto- 
gether, completing the whole expansion in 
the low cylinder, and at the same time im- 
proving the economy at every step in that 
direction, reaching the highest economy 
when the low cylinder covers the entire 
range of expansion and the engine becomes 


raising the 


(Continued on page  ) 


* For convenience of publication the diagrams of 
Figs. 1, 2 and 3 have been reduced in size, and, 
therefore, while the areas remain relatively the 
same, the figures given are the actual areas of the 
original diagrams 
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The Armor Plate Frauds. 





The report of the House of Representa- 
tives Committee on Naval Affairs, giving the 
results of its investigation of the charges of 
frauds in connection with the manufacture 
of armor plates and bolts at the Carnegie 
works, has been made public, and, of 
course, makes interesting reading. The 
charges are summarized as follows: 


(1) The plates did not receive the uniform 
treatment required by the specifications of 
the contract. 

(2.) False reports of treatment of the 
plates were systematically made to the gov- 
ernment inspectors. 

(3) No bolts received the double treat- 
ment provided for in the specifications of 
either contract. A report of a double treat- 
ment, however, was made to the govern- 
ment inspectors. 

(4.) Specimens taken from the plates 
both before and after treatment to ascertain 
the tensile strength of each plate were 
stretched without the knowledge of the 
government inspectors so as to increase the 
apparent tensile strength when actually 
tested. 

(5) False specimens taken from other 
plates were substituted for the plates se- 
lected by the government inspectors. 

(6.) The testing machine was frequently 
manipulated by order of the superintend- 
ent of the armor-plate mills to raise the ap- 
parent tensile strength of the specimens. 
These specimens were juggled in measure- 
ments so as to increase their apparent duc- 
tility. 

(7) Various specimens selected by the gov- 
ernment inspectors were retreated without 
their knowledge before they were submitted 
to test. 

(8.) Plates selected by the government in- 
spectors for ballistic test were retreated with 
the intention of improving their ballistic 
resistance, without the knowledge of the 
government inspectors. In one case at least 
the conclusion is almost irresistible that the 
bottom of an armor plate was substituted 
for the top half of plate A 619 after it had 
been selected by the government while 
awaiting shipment to Indian Head. Upon 
this ballistic test a group of plates contain- 
ing 348 tons, valued at about $180.000, were 
to be accepted or rejected. In three cases 
at least the plates selected by the govern- 
ment inspectors were retreated in this man- 
ner without their knowledge. These ballistic 
plates represented 779 tons of armor, valued 
at about $410 000. The groups represented 
by these three plates had all been submitted 
for the premium of $30 per ton if they passed 
a more severe test than required for accept. 
ance. 

(9.) In violation of the specifications of 
the contract, pipes or shrinking cavities, 
erroneously called blowholes, in the plates 
were plugged by the contractors and the 
defects concealed from the government in- 
spectors, these cavities in some cases dimin- 
ishing the resistance and value of the plate. 

(10.) The inspector’s stamp was either 
duplicated or stolen, and used without the 
knowledge of the government inspectors. 

(11.) The government inspector, inspect- 
ing bolts, was deceived by means of false 
templates or gauges. 


It is declared by the committee that the 
first, fourth, fifth, sixth and ninth para- 
graphs of these charges are admitted by the 
company, or its representatives, the others 
being sustained and proven by the testi. 
mony, except the ninth and tenth, which 
are considered not sustained. 

The committee uses terms of severest 
condemnation in describing the frauds, and 
recommends that a portion of the plates 
which have been put onto ships be removed 
and subjected to ballistic tests in order that 
it may be known just what their powers of 
resistance are. 

‘*It is proved,” says the report, ‘ that 
the bolts never received but one treatment, 
while it was of the utmost importance that 
they should receive two treatments. The 
peculiar shock to which they would be sub 
jected in battle from projectiles and from 
ramming required it. Experiments had 
been made showing that unless this treat- 
ment was given, the bolts would break 
under a heavy blow, rendering the armor, 
in a measure, useless. It isa bad result of 
this acknowledged fraud that today the 
armor of our ships is held in place by bolts 
which the company acknowledges have re- 
ceived but one treatment, when two were 
absolutely necessary.” 

We need not go through the report in 
detail, especially as we have already given 
some account of the testimony upon which 
it is based. The whole matter is simply 
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inexplicable, and we are inclined to believe 
that complete facts connected with the 
matter have not yet been brought out. It 
is difficult to understand, for instance, upon 
what principle of policy, to say nothing of 
morality, the proprietors of such an estab- 
lishment could hope to gain anything in the 
end by such practices. For it is to be re- 
membered that no such extensive fraudulent 
operations can possibly be carried on in 
such a works without making a large num- 
ber of persons fully acquainted with the 
details of it, and that the proprietors of 
such a works would deliberately take the 
business risks involved in such an operation, 
seems almost incredible. 

And yet it is equally strange that such 
operations, involving such important mat- 
ters, and such great values, could be carried 
on for months without the knowledge 
of the managing proprietors, especially 
when, as stated in the report of the com 
mittee, the works did not possess the re- 
quisite number of furnaces for giving the 
treatment required by the contract to 
all the material made under it. Those 
who know anything of industrial estab- 
lishments know that proprietors are pretty 
certain to hear of manifest lack of ca- 
pacity or facilities for doing the work re- 
quired. 

Again, one is at a loss to understand how 
employes could be influenced to carry on 
such practices without hope of pecuniary 
reward, and such reward would, of course, 
be out of the question unless those to be 
pecuniarily benefited by the frauds were to 
know all about them. 

The case is, in fact, a puzzling one from 
whatever standpoint it may be viewed, and 
the only thing that stands out as an estab- 
lished fact is that extensive frauds have been 
committed and much of the armor which has 
been placed upon our new battleships is not 
what the contract called for. 

Another point is that the inspectors are 
shown to have been grossly incompetent, 
and nothing is more sure than that compe- 
tent inspectors would have made these 
frauds so nearly impossible, or so expensive 
to carry on that honestly made plates and 
bolts would have cost less to make. 

a oe 

In countries new in the way of going 
into the market for machinery, there is no 
advantage to manufacturers equa! to that of 
being first in the field. Some years since it 
transpired that American pipe fittings could 
not be sold in South America, because the 
English had first opened the trade there, 
and English and American fittings would 
not interchange. It is not quite so bad as 
this as regards machinery—tools and the 
like—but it is nearly so. There is preju- 
dice in favor of the kind of machinery first 
introduced into countries where the people 
are little used to machinery that does not 
exist in countries accustomed to its use for 
years, and it is hard to overcome this preju- 
dice, even with machinery of a superior 
quality. There is nothing like being first 
in the field, while the coming mechanical 
talent of the inhabitants is in a plastic 
state. 
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The Constitutional Convention at Albany 
has, very properly, we think, put itself on 
record against leasing convict labor in the 
prisons to contractors who thereby have an 
unfair advantage over those employing free 
labor. By the concentration of prison labor 
it can be made to destroy one or more im- 
portant industries, as has been demonstrated 
before now. At present women are the 
worst sufferers in this State. One after an- 
other industry has been prohibited in prison 
because those following them outside had 
votes, but women having no votes have 
stood a poor chance in the contest between 
free and prison labor. 

—-g>o—___—_- 

Some time since, in conversation with a 
man who owns a dozen steam engines, con- 
siderably scattered, and with which no one 
seems to have any trouble to speak of, he 
gave thisasareason: ‘‘I never,” said he, 
‘‘interfere with my chief engineer, nor 
with any of his assistants. His business 
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is to see that the engines are kept going 
when they ought to go, and I do not medd/ 
with him. He knows that he alone is 
responsible for everything connected wi 
the motive power.” This is good, sou 
sense, but it is not practiced very exten. 
sively. Engineers often have great dif 
culty in getting the commonest kind 
supplies, are accused of extravagance an‘ 
the like, and in the end lose all interest a: 
all sense of responsibility. This is cost!, 
business for the man who owns the engin 
and pays the coal and repair bills, but it 
to a great extent the rule. 
a 

What men will do in their struggle f 
the opportunity to make a mere living w: 
forcibly shown by the thirty-seven miner: 
who lost their lives in the Franklin cox 
mine in the State of Washington. Ther: 
was an explosion in the mine, followed b 
fire, but those who tried to escape did so 
without trouble. These thirty seven, rea 
izing that their occupation was gone unle 
the fire was subdued, remained to fight 
and were suffocated. To them it seems : 
have appeared like a fight for life in wha 
ever way they looked at it, and they too 
their chances. 

———- +e 

There are many who insist, notwithstand 
ing evidence to the contrary, that a human 
being cannot be killed by a broken trolley 
wire falling on him, but the instantaneous 
killing of a valuable horse in Brooklyn re 
cently, in this manner, is not likely to en 
courage any greater familiarity with such 
wires than is absolutely necessary. We are 
told that a horse is more likely to be killed, 
if struck by a falling wire, than a man is, 
but we doubt if the margin of difference is 
sufficiently wide, and sure, to make experi 
ments advisable. 


— 


“>_>: —— 
Literary Notes. 





The paper on ‘‘ The Manufacture of Very 
Accurate Straight-Edges,” by F. L. O. 
Wadsworth. which we re-published from 
the Journal of the Franklin Institute 1a our 
issue of August 2d, has been re-printed in 
pamphlet form, and, presumably, can be 
obtained of the author, International Bureau 
of Weights and Measures, Sévres, France, 
or of the Franklin Institute, Philadelphia. 


ES TLONS and) 
WE sAnsWERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
depariment. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(414) The book named in reply to A. K. 
Montreal, in our issue of August 23d. is 
published by Spon & Chamberlain, New 
York. They will quote price. 


(415) G. H. C., Belleville, N. J., asks: 
What power can I get from an engine 
23°x5'", steam ports ,°;''x}, exhaust port 
~x x}, travel of valve ,’’, steam pressure 
60 pounds? A.—The ports are altogether 
too small to get work from the engine. If 
you can persuade it toturn at 250 revolu- 
tions per minute you may get about } horse 
power. 2. What should be the size of 
steam and exhaust pipe? A.—With these 
sizes of ports it does not make much differ 
ence. You might make steam pipe 3” and 
exhaust pipe 1’. 


(416) H. C., Wabash, Ind, asks: Will 
you tell me how to remove verdigris from 
copper ; also how to polish it? The copper 
work is on the outside of windows and must 
remain bright. 4 —You can use a solution 
of oxalic acid for cleaning, rinsing witb 
water. You can polish with sweet oil and 
rottenstone, sweet oil and tripoli or similar 
mixtures, or you can find polishing prepara- 
tions in any store that sells kitchen utensils. 
But after this the copper will not remain 
bright unless frequently cleaned. You may 
help the matter of tarnishing somewhat by 
dipping the articles in very dilute nitric acid 
and then in linseed oil, allowing the excess 
of oil to drain off. This will delay oxidation. 


(417) J. C. D., Chicago, Ill., writes: Will 
you please inform me how we can determine 
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the horse power we are using? Our shaft 
js driven by a 6 inch double belt over 30- 
inch and 82-inch pulleys; shaft speed 160 
revolutions. We desire to run three buff 
wheels, 14 inches diameter, at 2,200 to 2 700 
revolutions. When two wheels are working 
they stall the driving belt. According to 
my calculation we are getting. or should 
ge', 15 horse-power from the 6 inch belt at 
the above named speed. One thing I can- 
not comprehend is that the two 3 inch belts 
driving the wheels should stall the 6 inch 
belt. which is 62 feet long. I want to ask: 
1. Is it possible that it requires 7} horse- 
power to drive one of the 14inch buff 
wheels at 2,700 revolutions? A —It might 
be possible, perhaps, but we should say 
that it was not probable that it required 
more than a fraction of the power named. 
9 Will a6-inch double belt, at any speed, 
drive 15 horse-power? A.—Yes, it should 
drive 15 horse-power under the conditions 
you name. 3. How can I determine the 
horse power to a certainty? A—By the 
use of a dynamometer. There is nothing 
strange about two 3 inch belts slipping the 
6 inch belt; it is a question of belt speed. 
We do not know anything about your 
arrangement of countershafts, but think 
there must be something besides the buff 
wheels that is absorbing the power delivered 
by the 6 inch belt. 


(418) G@. B. T., Chelsea, Mass., writes: I 
have a stand pipe to build, 40 feet diam- 
eter, and 60 feet high. The top of the pipe 
is to be used as an observatory. The plat- 
form on the top is to be reached by a 
winding stair, making just one turn in 

oing up. Please give me a method of 
finding the length of the sheet which forms 
the outside of the stairs, and also its width. 
This sheet is placed 4 feet from the outside 
of the pipe, and each step is to have a rise 
of about 9 inches. A.—The best method 
for determining the dimensions of this 
sheet is to lay it out by a convenient scale. 
This simply amounts to developing a heli- 
cal curve 40 -+ 4 + 4 = 48 feet diameter, 
with a pitch of 60 feet. Draw the horizon- 
tal line A C, and make its length equal to 
the circumference of a circle 48 feet diam- 
eter, that is, 150.79 feet. At the extremity 
(erect a perpendicular BC, and make its 
length equal to the height of the pipe, 60 
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feet; join the points A and B by a straight 
line, then A Bwill be the length of one 
edge of the sheet. This length can be com- 
puted as follows: To the square of A C 
add the square of B C, and extract the 
square root of the sum, the result will be 
the length of A B. According to this, we 
have 


a/ 150.79? + 60? = 162.28 feet 
forthe length of A B Through B draw 
the horizontal line B G. and at A erect the 
perpendicular A D, and make it equal to 
the rise of the step. Through D drawa 
line parallel to A B, meeting the horizontal 
B Gin the point G ; produce D G so as to 
meet the horizontal / C in the point F, the 
parallelogram A B F G will be the full 
development of the sheet. If this sheet is 
to be ordered in a rectangular form, draw 
B H perpendicular to A B, meeting F G 
produced in the point /7 then. #’ /7 will be 
the length of the sheet. and #7 B its width. 
Thrqugh D draw the horizontal D LH, meet- 
ing A Bin the point Z; then, D H will be 
the width of the step. 


(419) J. L. B., Pittsburgh, Pa., writes: 
I have a small machine shop, and like most 
men of my age, which is 30, I am anxious 
to see it grow bigger. At present my busi- 
ness is almost exclusively repair work. My 
ambition is to begin building steam engines 
and to grow up as I can increase my busi- 
ness. WhatI want toaskis: 1. Isit nota 
fact that there has not been much educated 
effurt given to improving the steam engine, 
and that there is great opportunity for 
progress in the line of steam engineering ? 
A.—No, it is not true that there has not 
been ‘* educated effort” given to the steam 
engine. On the contrary, there is no single 
machine in the world to which so much 
‘educated effort” has been given. 2. We 
are told that a good steam engine does only 
10 to 15 per cent. of what it ought to do; 
in other words, that almost everything is 
lost. If this is so, is there notan almost un- 
bounded field for-improvement? A.—We 
do not know who makes the statement to 
which you refer. Anyhow, it is not true. 
lhe modern steam engine is a very eflicient 
machine. As to ‘almost everything being 
lost,” we cannot lose what we never had, 


sod working circumscribed by the laws of 
hature, we cannot hope to make very much 
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more out of the steam engine than has al- 
ready been made. Better steam engines 
than have yet been made will undoubtedly 
be made, but in all probability not so enor- 
mously so as you seem tothink. 3 What 
do you think of the compound engine? A. 
—We think very well of it, indeed. 4 I 
understand in a general way that the loss 
in the steam engine refers to what might 
have been produced from coal and what is 
produced from it. Severaf years ago I read 
in a mechanical paper that the boiler gives 
out no more than 12$ per cent. of what it 
ought to give out. If this is so, then should 
we not look to the boiler first if we want to 
improve things? A.—We do not know 
what paper would make such a statement 
as the one you refer to. At all events, it is 
not true. Itisa poor boiler that will not 
utilize more than 50 per cent. of the calorific 
effect of coal, and a very good one, indeed, 
that will utilize 75 per cent. We mean as 
boilers are ordinarily used in connection 
with steam engines. 5 I want to ask your 
candid advice as to the probability of success 
in starting in, in a small way, to build 
steam engines? A—We think with your 
present knowledge of steam engineering, 
as shown by your questions, your success 
would by no means be assured unless you 
have an especial faculty for getting out 
work at small cost, in which case you might 
follow in the footsteps of others and muke 
some sort of a success. A great many of 
the steam engines built to day are more or 
less copies of others, and are built simply 
because those who build them are skilled in 
cheap manufacture. They are the products 
of the tool maker and the mechanic, and not 
of the engineer. If you propose to build 
steam engines that will stand with credit 
alongside those designed by the best engi- 
neers of the day, the first thing for you to 
do is to devote a good deal of time to the 
study of steam engineering. Find out what 
other engineers have done, for good or bad, 
otherwise you may spend the balance of 
your life in getting out of the same holes 
into which they have fallen. 


(420) L. F., New York, writes: I havea 
cylinder 12 inches diameter and 20 inches 
long containing 2,262 cubic inches. I wish 
to make one containing one half of this 
quantity, 1,131 cubic inches, the diameter 
and length to have the proportion of 12 to 
20. What is the rule for computing the 
diameter and length of this cylinder? A.— 
According to the given conditions the length 
has to be 1% times the diameter of the cylin 
der. Let us denote the diameter by d then 
the length will be 13d. The contents of the 
cylinder is found by multiplying its cross- 
sectional area by its length, and the cross- 
sectional area is found by multiplying the 
square of the diameter by .7854; from this 
we get d® < .7854 x 14 d = 1,181, this re- 


duces to 
d* < 1.809 = 1,181; 
hence 
qt — 1,181 _ ge 
1.309 
and 


8 
d = / 864 = 94 very nearly. 
Now the diameter being 94 inches, the length 
of the cylinder, according to the given con- 
ditions, will have to be 94 x 13 = 15.84 
inches. It will be found that the exact 
cube root is slightly greater than 94 inches, 
but the above shows the method of finding 
the dimensions of the cylinder. 2. Please 
givea rule for finding the contents of liquid 
measures which are greater in diameter at 
the bottom than at the top. A.—This sim- 
ply involves the method of finding the 
volume of a frustum of acone. The rule 
for this is: Add together the areas of the 
top and bottom and the area of their mean 
proportional; multiply the sum by 4 of 
the height between top and bottom, the re- 
sult will be the volume or contents required. 
It should be remarked here that the mean 
proportional above referred to is found by 
multiplying together the areas of the top 
and bottom and finding the square root of 
the product. 3. If I know the area of a 
safety valve, how can I graduate the lever 
to suit a given weight? Also, how can I 
determine the weight to suit a given grad- 
uation? A.—This is simply an interesting 
question of the equilibrium of moments. 
Let > (see accompanying figure) denote the 
distance from the center of fulcrum to cen- 
ter of valve; A = area of the safety valve 
in square inches; ? = pressure per square 
inch on valve area. Now the moment of 
the force which tends to lift the lever will 
be P X A X }- There are three forces 
which hold the valve on its seat, and for 
equilibrium the sum of the moment of these 
forces must be equal to the moment P A b. 
These three forces are represented, first, by 
the weight of valve and spindle, this weight 
we will denote by W,,; the distance trom 
the fulcrum to this weight is evidently equal 
to 6; hence the moment of W, is W, X 2. 
Second, the weight of the lever which we 
shall denote by W,,; this weight acts witha 
leverage which is equal to the distance 
from the center of gravity of the lever to 
the center of fulcrum, this distance we 
shall denote by c; hence the moment of W, 






MACHINIST 


will be W, x.c. Third, the weight which 
is suspended from the lever, this we shall 
denote by W,, the distance from the center 
of this weight to the fulcrum we shall de- 
note by 7, hence the moment of this weight 
is W, Xl Now for equilibrium we have 
as stated above 
PAb=W,b+ Wic+ W,l. (1) 

If this formula is understood and remem- 
bered, any question of whatever form in re- 
gard to equilibrium of thesafety valve lever 
can be answered. For instance, for finding 
the length of the safety valve lever whenthe 
weight W, is known, and the total pressure 
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on the valve, and the distance between the 
center of valve and fulcrum {s given we first 
transtorm the above formula as follows: 
PAb— W,b— Wic= W; 7; (2) 
from this we find / to be equal to 
> r ? 
PAb— W,b— Wye _). (3) 
W, 
if P = 75 pounds, we then have 
75 Ab— W, b— Wye =F 
We : 
if- P = 70 pounds, we have 
WAbG— W,6— We _ 





d. 


3 
In this manner the distance / from the cen- 
ter of the fulcrum to the center of W, or to 
the graduation mark is found. For finding 
the number of pounds in the weight W, to 
suit any distance 7 on the lever we simply 
change formula (3) to the following: 
PAb—W,b—W,¢_ wy 


l 

4. Are there any books written by practical 
men in which rules for the solution of 
problems like the above and similar ones are 
given? A—We do not know of any which 
treat particularly on problems of this kind. 
With a slight Scowlelar of algebra and 
geometry you will be able to solve with the 
greatest of ease any problem of this kind. 
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Grant’s Gears, Lex’n, Phila., Cleve’d. See p. 12. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
‘* National’? Lathe Chucks. Best made, page 15, 


Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 157 Wiliiam St., N. Y 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,35 Cortlandt St., N.Y. 


American packing rings are in touch with the 
eylinder. New circular about rings and pistons, 10 
cents. J H. Dunbar, Youngstown, 0. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
ali descriptions. R. M. Clough, Tolland, €onn. 


“Pumping Machinery.”” New book, 450 pp. 8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel 
ton avenue, Philadelphia, Pa. 


Model Locomotives. Complete sets castings 
N. Y. Central Standard up to date. Rough or tin- 
ished. G. H. Olney, 163 Herkimer St., B’kiyn., N. Y. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etc.; mavhinery name plates tn brass 
and aluminum. 


Grinders’ Supplies—Emery, emery wheels, grind- 
ing machines, knife powders and sharpeners, paste 
and liquid polish, whetstones, etc., ete., quick 
process and large stock. Customers annoyed by 
the delays due to long processes and small stock 
can get goods ina hurry by buying of The Tanite 
Co., N.Y. City, Cicinnati, O., and Stroudsburg, Pa. 


* Binders”’’ for the AMERICAN MACHINIST. Two 
styles, the *‘Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
** New Handy,” ales at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.”’ 
By F. F Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations trom the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid. Published by John Wiley & Sons, 53 East 
Tenth street, New York. 


“ Modern Locomotive Construction.” By J.G. A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
i lustrations of details made trom working draw- 
ings, accompanied oy plain directions for design- 
ing, and rules and tables forconstruction. Adapted 
to office and shop use. Price, $10. Published by 
John Wiley & Sons, 53 East fenth street. New 
York. 
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Cylinder Proportions 
Engines Determined by 
Expansion Losses. 


for Compound 
Their Free 


By Frank H. BALL. 





(Continued from page 7 ) 
a single cylinder engine instead of a com- 
pound. To those who still adhere to the 
belief that what is true of one cylinder of 
a compound engine is not true in any degree 
of the others, and that one cylinder of an 
engine may be wasteful in its performance, 
without affecting the aggregate performance 
of the system, the reasoning of the follow- 
ing pages will not be convincing. To those 
who believe that each cylinder must realize 
the most economical performance for a 
single cylinder working between its limits 
of pressure, and believe also that cylinder 
condensation makes it impossible to obtain 
this by expanding to the line of back press- 
ure in any cylinder, the method of investi- 
gation which is to follow will be of interest. 

Referring again to Figs 1, 2 and 8, let us 
first investigate the low-pressure cylinder 
represented in Fig. 3 as being in some re- 
spects the most important one of the system. 
If 3 pounds absolute be assumed to be the 
back pressure in this cylinder, the diagram 
A BC D represents full and complete ex- 
pansion, and will correspond with the high- 
est economy of this cylinder if there was 
no condensation, or if cylinder condensation 
was a uniform per cent. of the steam used. 
This diagram, carrying expansion to 38 
pounds absolute, represents a total of more 
than 53 expansions in the system, which is 
recognized as being far beyond the economi- 
cal limit. Following the successive expan- 
sion curves from B, B, B, B,. it will be 
seen that #, adds an area to the useful dia- 
gram of .9 inch, or more than 4 of the 
area of A /} CD), and the free expansion 
loss occasioned by this curve is only 10 per 
cent. of the useful area that has been 
realized. This loss is represented by the 
area of (', #, (. Substituting curve B, C, 
for B, C,, the further addition of useful 
area is only .78 inch, which is accom- 
panied by an additional free expansion loss 
of 29 per cent. of this amount, and in the 
same manner /, 0, only adds .66 inch of 
area with a loss of 57 per cent., and finally 
B, Cy witha useful area of only .56 inch 
entails a loss of 85 per cent. of this amount 
in consequent additional free expansion. 
As between /, and 2, then it is not likely 
that an amount of cylinder condensation is 
ever found in practice that would make it 
economy to add this last area to the diagram 
with its enormous free expansion loss and 
the terminal pressure of (’, representing 22 
expansions in the system is therefore prob- 
ably too high, and we must look for the 
best results between 22 expansions corre- 
sponding to (, and 53 expansions due to 
terminal (. 

If the exact amount of cylinder conden- 
sation due to each of the five points of cut- 
off was known, the indicated areas of the 
diagrams would furnish the data necessary 
to determine at once the exact point of cut- 
off where the highest economy would be 
realized, and just to the extent that we are 
able to correctly estimate this cylinder con- 
densation, will we be able to determine cor- 
rectly the best number of expansions in 
each cylinder and in the system. It must 
be here understood that it is not intended 
in this paper to determine absolutely the 
best cylinder ratios or the best number of 
expansions for the conditions that have been 
assumed because of the lack of exact data 
regarding cylinder condensation, but it is 
the purpose of the author to show that by 
this method of investigation even an ap- 
proximation of the cylinder condensation 
enables the engineer to decide the question 
of cylinders with a comparatively small 
limit of possible error, and this error may 
be reduced toward zero just in the propor- 
tion that the truth regarding cylinder con- 
densation is known. To illustrate the man- 
ner of applying this knowledge with the 
use of the diagrams of Figs. 1, 2 and 38, 
various amounts of cylinder condensation 
will be assumed and the problem worked 
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out for each case. Before doing this it may 
be interesting to note the relatively greater 
wastefulness of free expansion in the low- 
pressure cylinder than in the others. Re- 
ferring to Fig. 3, the removal of the point 
of cut-off from B to B,, adds to the useful 
diagram the area of BB, C, C B equal to 
2.90 inches. The free expansion of 4 pounds 
at C, results in a loss of useful work rep- 
resented by the area of 0, H, C equal to 
1.18 inches, or about 41 per cent. of the 
former. Referring to Fig. 1, representing 
the high-pressure cylinder, and repeating 
the same calculation, the area of useful 
work of BB, OC, C B equals 1.78 inches, 
and the drop at ( of 40 pounds causes a 
loss represented by (, H, C equal to .78 
inch area, or about 41 per cent. of the 
useful work in this case also, so that by 
comparing the two we see that in both 
cases the useful areas of BL, C, CB are 
accompanied by a free expansion loss of 
about 41 per cent., but in the low-pressure 
cylinder the terminal drop is only 4 pounds, 
as against 40 pounds in the high cylinder. 

The foregoing ought to furnish food for 
thought to the engineer who is chiefly con- 
cerned about preventing drop inthe high 
and intermediate cylinders. Referring again 
to Fig. 3, and resuming the consideration of 
cylinder condensation, let us assume certain 
quantities to represent this cylinder con- 
densation, and thus illustrate the manner of 
applying more exact knowledge on this 
subject. It is evident that the conditions 
which make late cut-off desirable are large 
condensation and a constant quantity at 
every point of cut-off, and the reverse con- 
ditions, viz., small condensation, varying 
for each point of cut-off, would call for 
early cut-off. In illustrating this subject 
two rather extreme conditions have been 
chosen, one where the cylinder condensa- 
tion is assumed to be 25 percent. of the 
steam accounted for by the indicator at 
latest point of cut-off, and this amount to 
remain undiminished at the earller points of 
cut-off, and the other condition where 
cylinder condensation is assumed to be only 
15 per cent. instead of 25 per cent. as above, 
and to decrease at each of the earlier points 
of cut off in the following manner : 


14 per cent. when cutting off at By. 
18 per cent. when cutting off at 2,. 
12 per cent. when cutting off at B,. 
11 per cent. when cutting off at B. 


Fig. 4 gives a graphic illustration of the 
effect on the economy of the low cylinder 
produced by the two assumed conditions as 
to cylinder condensation. Referring to Fig. 
8, the steam accounted for by the indicator 
at latest point of cut-off may be represented 
by the area of A B, HF, D A, which equals 
6.78 square inches. If the steam condensed 
on entering the cylinder is 25 per cent. of 
that accounted for by the indicator at latest 
point of cut-off it may be represented by 25 
per cent. of the area 6.78 inches = 1.69 
inches. This last area then, under the as- 
sumed conditions, will be a constant loss at 
every point of cut-off. An additional loss 
by free expansion occurs at every point of 
cut-off later than 2. 

These free expansion losses are repre- 
sented by the indicated areas beyond the 
limits of piston travel, which combined 
with the area representing condensation, 
and compared with the areas of useful 
diagram, produce the curve A ( (Fig. 4) in 
the following manner: Measurements on 
abscissa correspond to the useful areas of 
diagrams at the five points of cut-off indi- 
cated. Measurements on ordinates are ob- 
tained as follows :* 

For cut-off B, the area of useful work is 
2.68 inches, and the assumed constant loss 
by condensation of 1.69 inches makes the 
total area due to the steam consumed equal 
to 2.68 inches + 1.69 inches = 4.87 inches. 
Of this amount the area actually realized, 
2.68 inches, is 61.8 per cent., which is meas- 
ured on ordinates and establishes the point 
B. For cut-off B,, in the same manner as 
before, we have useful area of : 

* This method is fully illustrated on page No 
1067, Vol. XIV., 7'ransactions America Society Me 
chanical Engineers, 
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Areas of useful diagram in square inches. 
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A.B. 0, 0 D Acc scctavvnn 3.58 inches. 
Free expansion of C, 2, C.. .09 inch. 
Assumed condensation..... 1.69 inches 
Total area due to steam used 

RU OUG Cie 30s ie eee 5.36 inches. 

Of this area only 356 inches has be« 
realized, or 66 7 per cent., which establish 
point B, in curve A C (Fig. 4) The su 
ceeding points on this curve are found | 
the same process, using the indicated are 
at each progressive step. 

Curve D £E is produced by the san 
method, the only difference being that ti 
smaller and varying condensation is a 
sumed, thus instead of the constant area « 
1.69 as assumed incurve A (, the conde: 
sation is supposed to be represented by t! 
following areas : 

.74 inch for cut-off B. 
.81 inch for cut off B,. 
.88 inch for cut-off B,. 
.95 inch for cut-off B,. 
1.02 inches for cut-off B,. 

These quantities are substituted for th 
constant quantity, 1.69 inches, usedin cur\ 
A G, and the result is curve D #. 

From an examination of these curves 
appears that with the conditions assume: 
for curve A ( the highest economy is ol 
tained at or near cut-off B,, while with ti 
conditions which produce curve JD #, tl 
highest economy is found at or near cut-o/) 
B,. 

If the condensation assumed for either of 
these curves was known to be correct, then 
the best point of cut-off would at once a; 
pear, but even without exact knowledge 
to condensation, the range covered between 
the two assumed conditions is so great that 
the actual condensation would probably 
produce a curve between the two, and, if 
so, then the terminal pressure at release in 
low-pressure cylinder of the proposed en 
gine, should not be less than 4 pounds ab 
solute, nor more than 5 pounds, and the 
corresponding number of expansions of the 
system will not be more than 40 nor less 
than 82. For the purpose of keeping the 
low-pressure cylinder as small as possible 
the fewest number of expansions should be 
employed that promises approximately the 
best economy, and therefore we will se 
lect 32 expansions, and the expansion curvé 
in low-pressure cylinder will be B, C,. 

Referring to Fig. 4 the lower curve as 
sumes the greatest cylinder condensation, 
and on this assumption BP, appears to be the 
best point of cut-off. The condensation here 
assumed, if referred to the area of A B, C 
O D, will be found to equal 47 per cent. of 
the steam accounted for by the indicator 
when cutting off at B,, which in view of 
the cut-off being later than one-quarter 
stroke’and the total range of pressure in the 
cylinder only 13 pounds, is an altogether 
improbable amount. It is also equally im 
probable that the actual loss by condensa 
tion would not decrease slightly with earlier 
points of cut-off, so that in selecting 82 ex 
pansions for the proposed engine, it is don: 
with the idea of using the least permissib 
number that will even approximate the bes‘ 
economy. Having determined that 82 ex 
pansions will be obtained in the proposed 
engine, and that A B, OC, C D of Fig. 8 wil! 
be the diagram of low-pressure cylinder 
we will next proceed to investigate the in 
termediate and high-pressure cylinders. 

Beginning with the intermediate, Fig. 2 
represents a series of possible diagrams be 
tween the pressures that have been allotte: 
to this cylinder, and Fig. 5 represents th: 
economy of each of these points of cut-off 
under the two extreme conditions of con 
densation that were assumed in Fig. 4. Th: 
method of locating the points on the curves 
of Fig. 5 is exactly the same as that of 
Fig. 4, merely substituting the areas o! 
Fig. 2 for those of Fig. 3, and need not be 
again explained. Following the curves of 
Fig. 5 it appears that for the smallest con 
densation the best economy is at or near 
cut-off B,, while with the largest condensa 
tion the best result is with cut off somewhat 
later than B,. Between these two points 
then we must probably look for the desired 
point_of_cut-off, and, as before stated, if the 
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exact condensation for each point was 
known it could be very quickly deter- 
mined. As between this cylinder and the 
low we may assume that the condensation 
will be somewhat less in the smaller cylin- 
der because of its smaller area of surface. 
This would be favorable to earlier cut off, 
d the practical limitations as to size of 
inder do not interfere, as is the case of 
2 low cylinder. On the other hand, free 
«pansion is not a total loss in either the 
ich or intermediate cylinder, as its super- 
iting effect re-evaporates a certain quan- 
y of the moisture in the steam, thus 
\clivering to the receiver an appreciably 
greater volume of steam than that accounted 
for by the indicator at exhaust opening if 
much ‘‘drop” occurs. For this reason 
“drop” is less objectionable in these cylin- 
ders than in the low, where no such redeem- 
ing feature is found. After due considera- 
tion of these modifying influences, it is not 


crr ot © fe 


ALIA Bi: 


AMERICAN 


next step is toascertain the ratio of cylin- 
ders which will produce these respective 
diagrams, and to do this the diagrams must 
be compared as to the relative volumes of 
steam which they indicate. A very con- 
venient graphical method for doing this is 
the following:* 

First, continue the compression curves 
H F of Figs. 8 and 9 to the line of highest 
pressure of each diagram, as shown. 

Next continue the expansion curves of 
Figs. 7 and 8 to the intersection of the line 
of lowest pressure of each diagram, as 
shown. 

Assuming that the lengths of these dia- 
grams representing the piston travel are the 
same, and that the line @ B, in Fig. 9 rep- 
resents the same pressure as the line // Z,,. 
(Fig. 8), it is only necessary to compare the 
jength of the line G@ B, with // E,,. and 
the inverse ratio will be the ratio sought. 
Thus, in this case, the line G B, measured, 
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pression and expansion curves of the lower 
diagram upward to the line of terminal 
pressure of the next higher diagram, and 
use this line for measuring the ratios. The 
result will be the same in either case. 

If these ratios are used, and the valves 
of each cylinder are set to give the steam 
distribution indicated, the actual diagrams 
from the engine will approximate very 
closely to those of Figs. 7, 8 and 9, except 
as they may be slightly modified by cyl- 
inder condensation. Where steam jackets 
are used the loss by cylinder condensation 
after cut off in high pressure cylinder is 
largely restored by heat from the jackets, 
so that frequently no allowance need be 
made in the ratios of cylinders for this loss. 
With unjacketed cylinders a progressive de- 
ficiency will appear in each successive dia- 
gram of the system as compared with the 
theoretical diagrams, unless an allowance is 
made in the cylinder ratios to compensate 
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These figures show a progressive increase 
of indicated work in each cylinder from the 
high to the low. 

A more even division of work would be 
obtained by decreasing the range of pressure 
in the low cylinder, and increasing the 
range in the high. It has already been 
suggested that because of the relatively 
larger area of surface of the low cylinder a 
modification of this kind would probably 
reduce the total condensation, therefore it 
seems desirable that such a modification 
should be made, but the work will not here 
be reviewed for that purpose. 

GENERAL CONCLUSIONS. 

First, that in current engineering too few 
expansions are obtained in compound ex- 
gines for best economy. 

Second, that with 150 pounds pressure 
and a good vacuum, at least 82 expansions 
should be realized in a triple-expansion en- 
gine. 











Fig. 8. 


improbable that about midway between B, 
and B, will approximate the best point of 
cut-off for this cylinder, and to continue the 
illustration of the proposed method, the 
dotted curve B, } C, 4 will be selected as the 
desired curve. 

Proceeding in the same manner with 
Fig. 1, representing the high-pressure cylin- 
der, and what has just been said about the 
intermediate cylinder applies to this equally 
as well. From a study of the curves of 
Fig. 6, as representing the performance of 
the high-pressure cylinder at the various 
points of cut-off under the same conditions 
as to condensation that were assumed in 
Figs. 4 and 5, and keeping in mind that 
unlike the low cylinder no practical diffi- 
culty exists as to its size, we may with con- 
fidence select B,, as a point of cut-off that 
promises approximately the best results that 
may be obtained from this cylinder. 

We have now established the expansion 
curves that we desire to produce in each 
cylinder, and to prevent confusion Figs. 7, 
Sand 9 represent diagrams from the three 
cylinders, in which only the desired expan- 
sion curves appear. 

So far, in this investigation, no attention 
has been paid to the compression curves 
further than to state at the beginning that 
the compression curves shown are full com- 
pression curves, which entirely fill the 
clearance spaces by compression, and rise 
without interruption to the initial pressure 
f the diagrams. Under no condition can 
these curves be the most economical, unless 
it has been shown that the best economy is 
obtained by expanding fully to the line of 
back pressure, as B ( (Figs. 1, 2 and 8). 
Following the law relating to compression 
curves, suggested in Vol. XIV. of the 
“Transactions of the American Society of 
Mechanical Engineers,” page 1,070, the 
curves H #’ have been produced as the com- 
pression curves in each case that corre- 
spond with the expansion curves that have 
been adopted. The completed diagrams, 
then as sought to be produced, are repre- 
sented by full lines in Figs. 7, 8and9. The 











Fig. 9. 

















Fig. 10. 


with a scale of 100 to the inch, measures 92, 
and in the same manner // /,, measures 
868, therefore the ratio of the intermediate 
to low cylinder will be = —i 

By the same method G 2, (Fig. 8) meas- 
ures 104, and // H, (Fig. 7) = 842, and, 
therefore, the ratio of high to intermediate 
343 _ 99 
104 

Reviewing these figurs we have the ratios 
of high to intermediate 3.3, and of inter- 
mediate to low 4, and consequently of high 
to low 18 2. 

It sometimes may be more convenient in 
measuring cylinder ratios by the method 
just described to extend both the com- 


cylinders will be 


*The author is indebted to his son, B. C. Ball, 
member of the class of ‘95 at Stevens Institute of 
Technology, for this method, which is helieved to 
have been original with him.—F. H. B. 


for the progressive loss occasioned by con- 
densation in the cylinders. 

Continuing the study of the diagrams of 
Figs. 7, 8 and 9, the same diagrams appear 
in Fig. 10, reduced to the scale of the high- 
pressure diagram, and in Fig. 11 they are 
reduced in length to correspond with the 
respective cylinder ratios, thus representing 
the total expansion referred to the low- 
pressure cylinder. 

The mean effective pressures of these 
diagrams are as follows: 

PIG OVIIDGON 0645 00:80 0055 9% 66 65 lbs. 


Intermediate cylinder,....... 24.46 lbs. 
LOW GCUUNGE?, 0.00.0 cs cesses 7.55 lbs. 


Or, referred to the low cylinder, as follows: 


High cylinder................ 4 96 lbs. 
Intermediate cylinder 6.10 lbs. 
Low cylinder...... 7 55 lbs. 

ARR on ka iiiaaeeliteele 18.61 lbs. 




















Fig. 11. 


Third, that the cylinder ratios ordinarily 
used are too small, because they give too 
little ‘‘ terminal drop” for best economy. 

Fourth, that too little attention is given 
to the compression curve, which should be 
determined by the expansion curve, and 
should never reach initial pressure. 

The foregoing is submitted with the full 
knowledge that the conclusions may not be 
generally accepted because of a very com- 
mendable disposition on the part of the 
fellows of our society to take more kindly 
to demonstrated facts than to theory, even 
of the most plausible kind. 

While waiting for the verdict of future 
experiments, the author will still further 
risk his engineering reputation (if he has 
any) by venturing the prediction that, when 
under the conditions assumed on the fore- 
going pages as to boiler pressure and vacu- 
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um, a triple expansion engine shall be 
provided with cylinders proportioned to 
produce approximately the final diagrams of 
the series in respect to the number of expan- 
sions, the terminal drop and the compres- 
sion curves, or such slight modification of 
them as may be suggested by the line of 
reasoning that has been followed, then a 
horse power will be developed from 11 
pounds of steam per hour. 
DISCUSSION. 

Professor Jacobus submitted a written 
discussion, in which he stated that experi- 
ments made by him upon an engine, sus- 
tained the theory set forth by Mr. Ball. 

Mr. George J. Rockwood said: It seems 
tome that Mr. Ball has added something to 
the sum total of our knowledge of the steam 
engine in this respect ; that he has outlined 
a method of investigation which is in some 
respects new and in some respects essential 
to a thorough investigation of the losses. 
As to the data submitted concerning the 
relative volumes of the high to the interme- 
diate and the intermediate to the low, I do 
not know whether or not Mr. Ball himself 
lays very much stress on his results, and 
certainly very much stress cannot be laid on 
them any more than as matters of opinion. 
But the method, I think, is unimpeachable 
In a word, as I understand it, Mr. Ball has 
assumed that in every cylinder where no 
condensation occurs, it is economical to ex- 
pand toa point equal to the back pressure 
and to compress to the initial pressure. 
Then the query comes: Is this arrangement 
of distribution the best, having the conden- 
sation? Now, we can consider the conden- 
sation that occurs as so much lost area—so 
much lost work done, and if we have, say, 
25 per cent. of condensation, we can con- 
sider that we have but really 25 per cent. of 
steam and only 100 per cent. of work done. 
So Mr. Ball takes the work done, as shown 
by the indicator, and adds to that the work 
he should get if the condensation had not 
come in, and then he divides this result by 
the work done. In other words, he would 


get an enlarged area of the carda if the con- 
densation were not present, but if, instead, 
the steam that had condensed had expanded 
He wishes to get this quotient of the area 
of the cards plus the area that he should 
have gotten by condensation—the quotient 
of the quantity divided by the work done— 
he wants to get that quotient a maximum. 
I believe that isa new point, and that no- 
body has ever brought it to our attention 
before. It is a very rare thing for a man to 
be able to devise anything absolutely new 
in the matter of steam engines. 

Mr. Ball said in closing: Mr. Rockwood 
is quite right in what he said. I do not 
place any especial importance on the exact 
figures that have been given here, or the ex- 
act diagrams that have been produced, 
though I think, perhaps, they might be fair 
approximations. I know very well that the 
figures that have been assumed here—at 
least, I believe that the figures assumed for 
condensation—have not been judiciously se- 
lected, because I believe the condensation 
would be greater in the low-pressure cylin- 
der than in the other cylinders; but the 
point I want to make is that by this meth- 
od we can go at it systematically to propor- 
tion the cylinders of the compound engine: 
that if we have the data in regard to cylinder 
condensation we do it with accuracy, and 
that even if we guess at the cylinder con 
densation we can do better than to guess at 
the cylinders without any particular method 
or any particular system, as a good many of 
us do, I know. 

One other point here which I think is in- 
teresting is the relative loss due to free ex 
pansion in the low-pressure cylinder as 
compared with the high. You will notice 
on page 7 [seventh paragraph] the same 
terminal drop of four pounds in the low- 
pressure cylinder entails the same amount 
of loss that 40 pounds drop in the high- 
pressure cylinder does to the work that has 
been added in the theoretic diagram, which 
would correspond with the line of return 
pressure. We are all familiar with diagrams 
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from triple expansion engines in which the 
high-pressure cylinders expand to the line of 
return pressure, and frequently below that 
jine, and then we see a large drop at the ex 
haust opening of the low-pressure cylinder. 
Now if you take these diagrams and measure 
them up on this plan, it is very evident 
that your low-pressure cylinders are waste- 
ful and the high-pressures are wasteful, 
because they do not realize the best econo 
my for a single cylinder engine working 
between those pressures. I think Professor 
Barr will conduct some experiments, per 
haps during the next year, with an engine 
which he has described—a quadruple-ex- 
pansion engine, in which they can use any 
of the cylinders, cut them out of the system 
at will, and make any combination of cylin 
ders they wish, and I think he will make 
some experiments that, perhaps, will add 
some reliable data, which is what we want, 
of course, either to prove or disprove this 
theory. 
a 
Commendable, but Would it Work in 
This Country ? 





Fifty trades unions of Paris have voted 
that their members shall work on short time 
in order that employment may be furnished 
to workingmen who are idle. The number 
of these unemployed workingmen is very 
large. 

Se 
A Speaking Watch. 

To the ingenuity of inventors there is 
hardly any limit. It would, however, be a 
mistake to say that all inventions, whether 
in the bud or in blossom, are as desirable, 





practically speaking, as they may be ingen- 
ious in conception. We read, for instance, 
that a watchmaker at Geneva proposes to 
make achronometer which will speak, in. 
stead of ringing the time, when the button 
is pressed. He has devoted a great deal of 
patient study to his invention, the speaking 
process being produced by means of a smal] 
revolving phonographic plate in which 
presses a small piece of steel. The vibra- 
tions resulting give rise to words denoting 
the exact time. On the perfection of inven- 
tions of this class—that is to say, of what 
may be called the curious rather than the 
useful order—much time and study are 
spent without, it appears to us, much com- 
pensating advantage. A speaking chronom- 
eter would certainly be a curiosity in its 
line, but nothing more, since all most people 
want to know is the exact time, and 
whether they are apprised of the hour by 
ringing or by words matters little. The 
Geneva watchmaker is said to have grown 
wasted and worn in the pursuit of his hobby 
—the production of a perfect speaking time- 
piece which he has not yet succeeded in 
making.—London Standard 




















The recently burned knitting-mill at-Boyestown, 
Pa., will be rebuilt at once. 

The Laboratory Cotton-mills at Lincolnton, N. 
C., will shortly be enlarged. 

The Clifton (S. C.) Mill, No. 1, has discarded 60 
of its old looms and replaced them with CO new 
Lowell looms. 
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Adjustable Tap Wrenches 


IN CASES. 











SCREW PLATES, DIES, &c. 
SEND FOR CATALOQ@UE. 


‘| WILEY & RUSSELL MFG. CO., 
GREENFIELD, MASS., U. S. A. 








lrg. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE Is redressing. 


Sore REPRESENTATIVES IN THE UntTED States, 


B.M. ZT ONABS c& CO., 


BOSTON: 1! & i3 Oliver St., 


NEW YORK: (43 Liberty St 





791024 Swing. Weed 


Modern Design. 
Valuable Features, 
CATALOGUE FREE. | 


SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLI:S. 














REBESTOS 


\WA\ NY 
+ 


~, Used on the ashis of the Us nrand nthe 
NHC prominent Steamboat and Transportation Companies, 
The onty paint supplied in colors which has given 
,dbsolute satisfaction where forced draught isused. 


7 


PAI NT 


*-READY_ FOR USE® 
ALL 
ORDINARY 
SHADES. 


DN EW_YORK 


JERSEYCITO = CHICAGO | 


giildprionia = adSraw «=6LGNDOm® 
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W. Whaley will establish the manufacture 
knit goods at Hannibal, Mo. 
The Phosphor Bronze Smelting Co., limited, 
iladelphi+, Pa., has issued No. 9 price list which 
| be of interest to those using this metal or 
icles made from it. 
rhe Brown & Sharpe Mfg. Co., Providence, R. I., 
s established an office in the Electrical Ex- 
inge, 136 Liberty street, New York, room 503, 
ich will be in charge of F. G. Kretschmer. 
ieorge Adams & Son, of Amesbury, Mass., the 
lest firm of carriage manufacturers in the State, 
ttled with their creditors, and will resume 
isiness immediately at their old factcry in Mer- 
mac, Mass. 
‘ne Larchmont Electric Co., of Mamaroneck. 
Y., have placed the contract for their power 
ition with The Berlin [ron Bridge Co., of East 
rlin. Conn. The building will be 50 feet wide 
nd 90 feet long. 
‘be Meriden Machine Tool Co., Meriden, Conn., 
is issued a circular illustrating tbeir forming 
thes, one of which it is pictorially shown will 
1ock out eight hand lathes. These lathes are 
ade for working britannia and soft metals and 
a different form for brass work, and for use in 
bing and general work. 
William Jessop & Sons, 91 John street, New 
york, have issued a circular in boards, that is, 
itter relating to ** Jessop’s steel”? that folds up 
ry neatly between two thin pieces of wood 
hich serve the purpose of a cover and can be 
written upon, stamped, etc., Same as paper. It 


is 





The Hendey Machine Co., Torrington, Conn., 
have recently received orders for 14 machines 
for export, 11 being for Hendey-Norton lathes 
These machines went to Germany, Russia, Sweden, 
Switzerland, France and England. Since January 
Ist the export trade in the Hendey-Norton lathes 
has gradually increased, and is very gratifying 
to the company. 

Geo. H. Olney, 163 Herkimer street, Brooklyn, 
N. Y., has issued a catalogue entitled ‘* Model 
Locomotives up to Date.” Mr. Olney has taken as 
a model a modern passenger locomotive, and hay- 
ing carefully sealed it, is prepared to furnish all 
the parts in the rough for three sizes of models, 
the smallest size having cylinders 34 inch diam 
eter, or for those who do not have the necessary 
machine tools be will furnish the parts machined. 
By writing for the catalogue the cost of the vari- 
ous parts can be seen. A blue print goes with 
the parts. The model engine will be furnished 
finished complete and in working order for those 
who do not want to finish and put together. 
The Ellwood Ivins’ Tube Company, whose mill 

located at Oak Lane Station, Philadelphia, 
have recently perfected a process by which they 
are making the highest grades of tool steel into 
seamless and weldless tubes. This, it is claimed 
has never been accomplished in this or any other 
country, and has been considered as an impossi- 
bilitv. This millhas been making for some time 
weldless tubes from mild steel (principally Swe- 
dish), but tool steel is quite another matter. This 
steel, it is said. takes the finest cutting edge, and 
can, if Cesired, be hardened to a temper that will 


is 








a unique circular, and sent free. readily cut glass. The great strength of the 
DON’T ACCEPT ANY SUBSTITUTE FILE. gen 
INSIST ON HAVING ae 


NICHOLSON. 







3000 


VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 





material permits the use of a far lighter 
and one of greater strength. 

The Tribune has the following: The settlement 
of the tariff has given an immediate impetus to 
the development of the black-plate and tin-plate 
industry. Plans that have been held in abeyance 
for months are now being put into effect, and con- 
siderable eagerness is displayed to invest money in 
this direction. B. Goldsmith, a tin-plate importer 
of New York and Portland, Ore., is in Pittsburzh, 
and proposes to invest $200,000 in the business in this 
vicinity. The plans for Mr. Goldsmith’s plant called 
for4 mills with a capacity of 20tonsa day. Norton 
Brothers, tin-plate manufacturers, of Chicago, are 
said to be negotiating for the purchase of Oliver’s 
Fifteenth street mills, the intention being to con 

vert the plant into black plate and tin-plate works. 
It is also reported that the firm of MeIntosh, 
Hemphill & Co., contemplate entering into the man 

ufacture of tin plates. Inquiries have been made at 
several foundries and machine shops for estimates 
of cost for equipment of plants for the manufacture 
of black and tin plates. 

A special Raleigh (N.C.) dispatch to The Evening 
Post says: At the annual meeting of the North 
Carolina Farmers’ Alliance, held at Greensbor- 
ough this week, C. P. Simmons, of Halifax county. 
proposed a novel scheme for building a number of 
cotton factories in this State. His planis to open 
subscription books in each congressional district, 
under the management of a special committee for 
subscriptions, to be paid monthly, ranging from $1 
per month up. When the total amount of sub- 
is sufficient to warrant being 
taken for the erection of a factory, the committee 
will invite propositions from the different towns 
and communities for its location, and the place 
whi h offers the best inducements, in the opinion 


tube, 


scriptions steps 








of the committee, will secure the factory. It is 
proposed that every subscriber shall be a stock- 
holder, and be entitled to a vote according to the 
amount of his stock, and that the matter shall be 
entirely free from all party and political influence, 
a purely progressive manufacturing movement, 
to be open to farmers, business men and capi- 
talists alike. The plan is meeting with much favor. 


The Link-Belt Machinery Chicago, has 
just completed for the C. C. Washburn Flouring 
Mill Co., Minneapolis, Minn., the machinery for a 
1,200 horse-power rope transmission. The motive 
power is a large triple expansion engine made in 
Germany, and exhibited at the World’s Fair. To 
this is coupled a steel shaft 31 feet long, in two 
pieces, 11144 inches in diameter, sweiled to 15 inches 
to receive the fly wheel which is 14 feet in diam- 
eter with 20 grooves for2 inch rope, and weighs 
38,000 pounds. This shaft is supported in pillow 
blocks on heavy cast iron plates on stone 
foundations. From fly wheel, power is transmitted 
to a sheave 10 feet 8 inches in diameter, having 
20 grooves for 2-inch rope, weighing 21,500 pounds, 
and having a single idler of the same diameter, 
running loose on each side of it leading the rope 
off to the tension carriages. This driven sheave 
is put on a cast steel quill 15 inches in diameter, 
weighing 4,000 pounds wtich runs on its own 
bearings. The mill shaft passes through this quill 
and receives the power from it by means of a 
pair of flanged faced couplings. The bearings 
for the quill are set on cast-iron pedestals 5 feet 
high. Each pedestal and pillow block weighs 
7,700 pounds. Two tension carriages with 7 feet 

and 3.600 feet of 2-inch special red 
manilla transmission rope complete the 
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LECOUNT’S LIGHT STEEL DOG. 


No. INCH PRICF, | No. INCH. PRICE 
1 36... .§ 85 | | 2 $1.10 
2 bo B35) Small set of 8—5.50 
3 34 50 9 23g 1.40 
4 1 60 10 3 1.50 
5 114 7 11 Bo 1.70 
6 lo 85 12 4 1.90 | 
c 134.... 1.00 Full set of 12—12.00 


C. W. LeCOUNT, South Norwalk, Conn. 


These goods are for svle by CHAS. CHURCHILL & CO., L’t’d, 21 
Cross St., London, England. 
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BETTS MACHINE COMPANY, 
MACHINE TOOL BUILDERS, 


WILMINGTON, DEL. 











Sectional Steam Pipe 
ABSOLUTELY ad 


THE CREAT 


SELLING ACENTS. 


New York, Robert A. Keasbey, 54 Warren St. 
B ston, S.C. Nightingale & Childs, 134 Pear! St. 
Philadelphia, Macan & Co., 1420 Callowhill St. 
Baltimore, Wallace & Bro., 432 EK. l’ratt St. 
Washington, Wm. B. Morgan, Builders’ Ex’e. 
New Orleans. Delbert Engineering Uo. 
Memphis, Symmes & Co., 192 Front St, 


CINCINNATI: 114 West Second Street. 






AG 





252 - 


NESIA 


: ae 3 


Manufactured by THE KEASBEY & MATTISON CO. 


AMBLER, 


PA. 


CLEVELAND: 117 Water Street. s. FE’ neisco, Vesolla & Deussing,2 ( 





and Boiler Coverings. 
i FIRE-PROOF. 


OAL SAVER 


SELLING ACCENTS. 


Milwaukee, F. Sprinkman, 133 Sycamore St. 
st. Louis, F. Boecler, 108 Walnut St. . 
Detroit, 8. P. Conkling, 20 Atwater St., East. 
Denver, W. Badgley & Co., 18th & Market Sts. 
salt Lake City. Utah & Mootana Mach'y Co. 
Butte City, Mont,, R. W. James. | 

alifornia St 





FitcHBurc Macuine Works, 


FITCHBURG = 


AND OTHER RS 


SEND FOR 
CATALOCUE E. 





MANUFACTURERS OF THE CELEBRATED 


ENGINE LATHE 


| METAL-WORKING MACHINES 
FITCHBURG, 
MASS. 





CHATTANOOGA DOUBLE STRENGTH 


WOOD SPLIT PULLEYS. 


Lighter, Better and Cheaper than dren, 
Oval Bushings, Nailed Segments. 


ALARGE STOCK CARRIED BY 


COOKE & C0, 
163 & 165 Washington St., 
NEW YORK. 


MENTION THIS PAPER. 














HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien 
tific Books, 88 pages 8vo., and our other Catalogues and Cir- 
culars, the whole cover ng every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


OPEN SIDE SHAPER. 


TT No springing of ram. 
] No overhanging tal le. 
Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad- 
justed 116 in. or 24 in. 
No Serews to Monkey 
with. Powerful. Quick, 
Accurate, Nrite for 
circular, 


The Fox Machine Go., 
325 N. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England, 








THE FOX PATENT 


| 
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BUILDERS IRON FOUNDRY, 


GLOBE SPECIAL 


numerous branches. 
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PROVIDENCE, R. I. 


MILLS AND RAILROADS. 


‘‘It seems to be the most satisfactory way to combine 


” 


All common sizes in stock. 


M. J, DRUMMOND, Sales Agent, 192 Broadway, New York City, 
Weeeww 









(Patented.) 


CASTINGS FOR WATER-WORKS, 


Catalogue mailed on application. 





ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap; also rortable Forges, Tuyere 
Irons and Foundry Blowers. 


New YORK 


, IND. 
Chicago Office: 1405-10 MANHATTAN BUILDING. 


_. TOWNSEND, Gen. Agt.) 163 & 165 Washington St, 


COOKE & C0., Selling Agts f 


CONNERSVILL 
Please Mention This Paper. 


P.H. & F. M. ROOTS, Mfrs. 


S 
N) 








WORTHINGTON 
CONDENSERS. 


ACGRECATINCG IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 


ST. LOUIS, Eighth and St. Charles Sts. 
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The Union Metallic Cartridge Co., of Bridge- | 
port, Conn., have placed the order for three 
large buildings with The Berlin Iron Bridge Co., 


of East 


Arrangements have about been perfected for the 


Berlin, Conn. 


location of a big tin-mill at New Lisbon, O., to 
cost about $150000. and which will give employ- 


ment to several hundred workmen. The plan is 
to organize a limited stock company with $60,000 


capital, shares being placed at $100 each. 





Machinists’ Supplies and Iron. 





August 30, 1894. 
standard brands, 


New York, 


Tron—American Pig—We quote 


$12.50 to $13 for No. 1; $11 to $12 for No. 2. 
Southern brands, $11.50 to $12.25 for No. 1: $10.50 
to $11 for No. 2; $10 to $10.25 for No. 3; $10.50 to 
$11 for No.1 soft; oe $1025 to $10.75 for No. 2 
soft. Foundry No. 4, $9.75 to $10 25. 

Antimony—We quote L. X., 84c. to 8léc.; Cook- 
son’s, 934c. to 10c.; Hallett’s, 7%c. to 8c.; and 
U.S. French Star, 934e. to 10c. 

Lard Oil—Prime City we quote at 58c. 

Copper—The market is firm, and shows some 


improvement. Lake Copper is quoted at 9c. to 
94c. Casting Cepper is held at 834c. to 8%c. 

Lead—The market is weak. On account of the 
expected lower rate of duty, producers are anxious 
to sell, and prices have fallen to 3.30c, for New 
York delivery. 

Spelter—The market is dull. Buyers are 
ent, and offerings light. We quote 3.40c. for New 
York delivery. 

Tin—The market is steady. Prices 
adjusted to the new duty bases, 
tons have changed hands at 15.50c. 


have 
and several 
to 15.60e. 


100 


indiffer- | 


heen | 


| green sand, 


| to becoming stockholder 


* WAN TED* 


** Situation and Help’? Advertisements only inseriead 
under this head. Rate 30 cents a iine Sor each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


Sit. wanted by a steady machinist 32 years old, 
15 years’exp. Machinist, AMERICAN MACHINIST. 

Position wanted by first-class patternmaker. 
Address Al., AMERICAN MACHINIST, 

Mechanical draftsman, technical education, and 
experience in both drafting room and shop, wants 
position. Address Box 134, AMERICAN MACHINIST 

Situation wanted by a mech. engineer and drafts 
man with 12 yrs. exp. in general jobbing work and 
Corliss engine. Box .48, AMERICAN MACHINIST. 

Wanted—Permanent position as bookkeeper with 


good firm, 5 years’ experience. teferences A1. 
Address E. T. [., care AMERICAN MACHINIST. 
Mechanical draftsman, young man, wants posi- 


Good photographer, also photo on wood for 
J.W. AMERICAN MACHINIST. 


tion. 
engravers. 


Wanted —A first class tool maker. One familiar 
with milling machine and turret work. Addrcss 


Box 3, AMERICAN MACHINIST. 
Wanted —A traveling salesman for duplex steam 
pumps. State experience and salary desired. Ad- 


dress Duplex Pump, AMERICAN MACHINIST. 
Wanted—Position as foundry foreman, compe- 
tent and experienced on light and heavy work; 
dry sand and loam. D.C. Am. Macu 
Techn’ly trained mechanic, 15 years’ gen. exp., 
wants sit. with engineering or mfg. Co., with view 
. Box 218, Gibson City, Ill. 
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CLEVELAND TWIST DRILL CO. 


Established in 


COR. LAKE & KIRTLAND STS. 


100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 


CLEVELAND, O. 








DETROIT TWIST DRILL Co., DETROIT, MICH, U. $. Ay 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere. 


Send for Catalogue. 












‘sing any kind of 


The HOPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Seale in Boilers. 


water. Hard Sheet Steel Troughs 


Easily Cleaned. 


HOPPES MANUFACTURING Co., 


Send for Catalogue D. SPRINGFIELD, OHIO, 





WILL BE SOLD LOW. 
MACHINE TOOLS, BOILER TOOLS, 


HAMMERS. 


IRON PLANERS. 


ENGINE LATHES, 








19 in. x 2% Wheeler. 13 in. x 6 ft. Blaisdell 
20 * x * Pratt & Whitney is * x 4° P &W. Taper 
a “2 H Pease 14 ** x 7 ‘* Bogert improved 
24 ** x 4° Wood & Light 15 ** x 5 ** Pond. 
24“ x 5° New Haven 15 x 8° Standard, 
24 x 6° Wood & Light 16 x 6 * New Haven 
Ss “=x 1°. Y. BS. Bag. 16 x 6° Ames, 
ss “” x 6°: Pond. 18 x 8 * Putnam. 
30 ** x10 * Bancroft 20 x 10 ** Fitebburg 
35 x 7 * Hewes & Phillips. 22 x &*° Harrington, 
36 ‘* x & ** Lathe & Morse 22 x lot 
60 ** x 24 ‘* Steam Eng. Co 24 x 8 
. PRE 24 x 12 
SHAPERS. ‘4 x 8 ** Putnam 
8 in. Stre *ke Gould. 35 x 15 ** Hewes & Phillips 
| ae " Gould & Eber. 6 x 24°* Old Style ‘cheap.” 
»— * sh Triple Geared 56 x 17 ** Ferris & Miles. 
g «6 7 es&P i 
DRILLS. 4 x 17 Row = hillips. 
8 Spindle Slate Sensitive, HAMMERS. 
20 in, Swing Wheel Feed 50 Ib. Helve, Bradley, Up'g't 
25 Prentice, compl 800 ** Steam, Ferris & Miles. 
| ed Prentice Friction, po, . 
ek Beuteeerete BOILER TOOLS. 
Radial Drill, 86 in. complete, Rolls, 6, 8 and 10's ft. 
2 a Hor, Flange Punch, “H. and J.” 
MILLING MACHINES, Flange Clamps, 6 ft 


Bement Plate Planer, 16 ft. 


MISCELLANEOUS, 


Brown & Sharpe No. 6, Plain. 
Brainerd Plain, Table 30 x &, 
Brown & Sharpe No. 1 Universal 


Lincoln Pattern, very cheap Imp Brass Cabinet Turret 

Garvin, No 2and 4, P.& W. 22in Turret Lathe 
7 » Acme, 3‘ in. Bolt Cutter 

_ BORING MILLIS. Slotters 10 aud 18 in. Stroke. 

Bement No, 2 Hor., B. & D. Putnam Tool Grinder. 

Bement Cyl. Borer, 12 to 36 in, Screw Machine, 2 in. hole, 


Upright B. & T. Mill, 38 in. Allen Port Air Bridge Riveter 
S. Upright Turret Borer. Allen 60 in. Port Boiler Riveter 


J. J. McCABE, 


c. PBuitaio’s (14 Dey St., 
NEW YORK. 


N, Y,Mach’y Warerooms. 


MACHINERY BARGAINS. 





10 in. Post Drill. llin. x 5 ft. Eng Lathe, 
to * Auto. Feed to Table “6 . 
for Butt Drilling. 15 “* 6and 8 ft. Eng. Lathe, 
1, Zand 3Spindle Sensitive with 16 “ 5 6,7and 10 ft. Eng. 
and without Power Feed. 1B OS 6 7 and 8 . 
2, 3and ' agp Gang Drills 20 «* «66,6,7,8and10ft. 
30 and 44 in. 21 e 10 and 13', ft. * ie 
wing Post Drill 24 19 ae a 
> ft. Arm Radial Drill. 25 16 and 24 e: -38 s 
[2 in. Stroke, l6in. x 16in. Crank 26 ‘ 10% ae eps 
Planer, 32 16 a of 
16in. x4 ft. Planer 35 13 << « 66 
as Se 5 and 6 ft. Plane f. §2 ‘* 35 1% “s 
28“ Sands 57 in. Double Head Driv- 
30 5,8 and 10 ing Wheel Lathe. 
60 ‘ 20 . Bement Car Axle Lathe. 


7 25 ¢ a 144 & 2in. Bolt Cutter Schenk’'s, 


9, 12, 16 24 and 26 in, Stroke 7Spd’, Nut Tapper, Dunel. 

Sha 2 Spd’l Profiler, No. 1P. & W. 
10in. Stroke Slotter. No. 1.2 and 2 Serew Machs, 
Hyd. Rivetting Machine. P.& W. 

* Crane, Both Al. No. 1 Lincoln Pattern Miller. 
Punch and Shear Hand Millers, Screw Slotters, 
Plate Planer. Mill and Cutter Grinders 

Lot of Miscellaneous Machinery, Engines, ete, Send for 


Latest List. 


GEO. PLACE MACHINE 6O., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


NEW YORK. 
The “Eclipse” Drill, Tool and Graver Sharpener. 


The only practical device for 
the re-sharpening of drills or any 
other tools requiring a flat surface 
and fineedge. It can be adjusted 
to any angle, and by aid of the 
or index marks the drill or 
1» be set to the desired angle 
instantly. 
rice, Size A $175 
paid on receipt of price. 

EZRA F, BOWMAN & CO,, 


22 K. Chestnut St., Lancaster, Pa, 











sent post 


} “9 








E. W. BLISS CO. 


1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 100 W. Washington Street. 
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PRESSES, 


SPECIAL MACHINERY. 
The STILES & PARKER PRESS CO. 








OLD sWacine 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 











for reducing 
and pointing 
wire and _ tub- 
ing. If inter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE 60. 


Torrington, 
Conn. 


A designing engineer with experience on special 
metal-working machinery and tools,is open for 
a position of trust. Box 4, AMERICAN MACHINIST. 

Wanted—Assistant dftsman—A recent graduate 
from a tech. school can find steady employment at 
fair wages; applicant must be bright. steady and 
strictly temperate. Address Climax, AM. MACHINIST. 

Wanted—Good assistant draftsman, one familiar 
with steam pump work preferred; must be good 
letterer. State experience, age, nationality and 
salary wanted. Location within 100 miles of Chi- 
cago. Address Box 2, AMERICAN MACHINIST. 

First-class machinist whe has had practical ex- 
perience in designing and making tools for a milled 
machine screw factory; rising young man pre- 
ferred; must be temperate, reliable and well rec 
ommended; state salary, experience, age. Johu 
Morrow Machine Screw Co., Ingersoll, Ont. 


Experienced middle-aged American is open for 
position as sales office manager or ageot for first- 
class steam or bydraulic machinery; New York or 
Boston; salary or commission. Mechanical Engi- 
neer, AMERICAN MACHINIST. 


Position wanted by man of 25 who has had ex- 
tensive and successful experience in shop manage- 
ment and at the head of drawing-room; is a thor- 
ough mechanic; in touch with the latest develop- 
ments in mech. methods, and has tact to manage 
men, to avoid friction and produce best results; exp. 
on engines, machine tools and general macbinery. 
Address Mem. A. 8. M. E., care AM. MACHINIST. 





MISCELLANEOUS WANTS 


Advertisements will be inserted under this head 
85 cents per line, each insertion. Copy should be sent 
reach us not later than Saturday morning for the ens 
ing week's issue. Answers addressed to our care x 
be forwarded, 





Cheap 2d hd lathes & planers. S.M.York,Clev’d.( 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
F. A. Welles, Milwaukee, W 


For Sale—Secon4-hand drill presses.engine lath: 
& planers. Dietz, Schumacher & Co., Cincinnati, ( 


Calipers & Gauges. 


Light and fine machinery to order; Foot Lat! 
Catalogue for stamp. E.O. Chase, Newark, N 

Wanted—To buy good second-hand tools. Bx 
88, AMERICAN MACHINIST. 


Fine pattern work; estimates; specialties want: 
to man’f. H. Cooper, 118 William st., N. Y. C. 


For Sale—Foundry and machine shop in Florid 
Paying business: small capital. Address Mc} 
AMERICAN MACHINIST. 


Every mechanic should have a copy of “ Pock« 
brimer of the Air Brake.” Sent to any addres 
for 50 cents. W.S. Rogers, Buffalo. N. Y 











AMERICAN GAS FURNACE CO. 


OIL CASPLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau Street, New York. 


ENGLISH AGENCY: 


Chas Churchill & Co., Ltd., 21 Cross St,, Finsbury, London, E. C., England. 





SECOND-HAND MACHINE TOOLS. 








ENGINE LATHES, DRILL PRESSES, 
13 in x 5f. Phenix 10 in. Slate, 1 Spindle. 
4° - @* Bacert. 3 10 ** 3 Spindle, Slate. 
1b x 6“ Blaisdel No 1 2 Spindle, Garvin. 
15‘ x 8“ Fitchburg. Me 
16 x 6° Perkins. a 3 4 4 
16 x 7‘ Bement pe 3 6 
16‘ x 6“ F, E. Reed. ma in. Barnes 
18“ x 6 ‘* New Haven aa ti Blaisdel. 
8 © 8 Pease, 2 
co 2 aw Pe 5 ft. Niles Radial. 
18 x10“ ry ° 7ft. Alfred Box Universal Radial. 
20 x 6 Bullard. 9 ft. Holly Mfg. Co., Radial 
uw x12“ Fifield. SCREW MACHINES. 
30 x12‘ Blaisdel, No. 1 Garvin. 
37 x 14 * Old Style. ‘© 5 Brown & Sharpe. 
“© 2 Garvin. 
coe PLANERS. ‘* 2 Warner & Swasey. 
22in. x 22in. x 4 ft.L. W. Pond, “ 3 Ww indsor Machine Co, 
-— Ban we Whitcomb. “* 2 4 Pratt & Whitney. 
24 in. x 24 in. x 10 ft. Pease 3 Garvin. 
ae Planer Co. : 16 in. x 5 ft. Flather & Co. 
28 in. x 28in.x 7 ft. New Haven. | 18 * x6‘* Hendey Mche. Co. 
SHAPERS. MILLING MACHINES. 
10 in. Juengst Crank. No. 2 Garvin, Hand. 
10 ** Wood and Light Traverse | ‘* ! Power. 
Head. ee! Ass 
15 in. Juengst Crank. ie ee: Universal. 
18 “ Putnam Traverse Head. a Brainerd, Stan’d Duiv. 
spielen “ 3 rr 
DRILL PRESSES, ‘« 2 Garvin, Lincoln. 
10 in, Milliken Bench. oy ‘ Rack Feed. 
10 “ Gardam Sensitive. Garvin Heavy Slab Miller, 


Also, a large number of other machines, 
and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK, 
Also 61 North 7th St., Philadelphia, Pa. 


PRATT INSTITUTE, 


BROOKLYN, N. Y. 
Department of Science and Technology. 


The two years’ Day Course in machine work gives a 
thorough preparation for practical work Tuition $30 00 
ver term of six months. Eveni:g Class meets on M :nday, 
Wednesday and Friday of each wee, for course of six 
months, beginning September 24 This course affords the 
best possible opportunity for beginners at the trade to ob 
tain a p even training in the use of all the shop tools 
Tuition for term of six months, $15.00, Tools and materials 
furnished without extra charge. For tuition and further 
particulars, address, 


F. B. PRATT, Secretary. 


**“COLUMBIA’’ CALIPERS 
TAKE THE LEAD. 
NO MACHINIST’S OUTFIT 
COMPLETE WITHOUT THEM. 
For Catalog and SPECIAL Prices address, 
E.G. SMITH, - Columbia, Pa. 


Write for complete list 








Salesmen Wanted. 





NEW AND SECOND-HAND MACHINE TOCLS 


ENGINE LATHES. MILLING MACHINES. 
3 2tin. x 12ft. New Style | 1 each No. 2 and No. 
Heavy Engine Lathes, Garvin, 2nd hand. 
new. F P. & W. No. 3, Heavy 
1 each 22 in. and 24 in. x Lincoln Pattern, 2nd 
12 ft. Standard, new. hand. 
1 each 21 x 8 and 11 Lodge 
& Davis, 2nd hand. _ RADIAL DRILLS. 
1 19 in. x 6 Pratt & Whit- | 2 in. Combination Up 
ney, 2nd hand. right and Radial. 


— 


_ 


TURRET LATHES, NEW. | 1 80 in. Combination Up 

8315 in. x 5 Lever and right and Radial. 
Screw Movement to | 1 120 in. Radial. 
Turret. 7 . is 

3 12x 4 Lever and Screw UPRIGHT & SENSI TIVE 
Movement to Turret. DRILLS. 

3 22in.x8 Turret Chuck- 1 20in. Wheel Se Level! 
ing. 1 24in. B. G. P. 

SHAPERS, 1 3 Spindle 5.3. ’ 

8 15in. Crank. 1 1 Spindle Sensitive. 

2 20in. Geared. 

2 26in. Geared. 


THE LODGE & SHIPLEY M. T. C0., 


CINCINNATI, O. 


DRAFTSMEN’S comb. triangles, erasing stencils, etc 
(Samples 35c. each.) 0D. J. EELSEY, New Haven, Conn. 


BRASS-WORKING 1. 
















z lz 
z |e 
a |= 
o , | =~ 
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= BARDONS |~ 
2 & OLIVER|S 
Pr Cleveland, | ES 
a. - [== 
a \_ = ; a 
SCREW MACHINES. 
ENGINEERS’ MANUAL sise" ates. chs 


5 page catalogue 1x 


AMERICAN INDUSTRIAL PUB, co. ’ Bridoeeeces Conn, 





order. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Za ult WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire 
similar in shape to those shown in the cut herewith, Also similar articles made t 


Send samples of articles required, and mention quantity wanted, that we ma 
= prices for either machine or the goods, whichever may be desired, 


= Bicycle and Lahor Saving Machinery a Specialty. 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION, 


Cleveland Machine Screw Oo., 





CLEVELAND OHIO. 


STEEL BALLS 








WRITE FOR 
INFORMATION. 
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Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








333 
1 Shiner Ep re rr 
TRAVEL puis Geena at 10.0 3,5 and 10 Tons 


capacity, to be operated by Hand, or wholly 1 
by Electricity. . : : a a — 





NORTON EMERY WHEEL CO., 


eee ee rn MASS. 


t ’ 

rHOS. H. DALLETT & CO., 

YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 

Portable Drills, Hand Drills, Boiler 

Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 

for driving 

Machine 

EL O.6-18:, 

Cranes, 

Elevators, 

Pumps, 

Presses, 

and other 

Machinery. 


ILLUSTRATED CATALOCUE FREE. 









Send for Circulars 
and References. 





TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & COQ., 

Front, Poplar and Canal Sts., “ 
PHILADELPHIA, PA. 











CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOGUE. 




































2343 & 2345 
Callowhill St., 
| PHILADELPHIA, PA. 








RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 








this valuable series of articles, has 


articles, our stock is now limited to | Order now before our stock 
comer sets, with the exception 
f two or three issues,and orders can 
hereafter be filled by the set only. a 
A number of engineering schools 
are using these articles in lieu of a 


k on this important branch American Machinist 
9 


The demand for back numbers of | text boo 
the American Machinist, containing | | of mechanics. 

| The set of 92 papers will be sent by 

been so great, that, notwithstand- | mail to any addressin the U.S.. Can- 


of papers is exhausted. 


ADDRESS: 


203 BROADWAY, 





Ask your nearest Dealer, 








Style A, Three-Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St,, Finsbary, London, Eng. Awards at the World’s Fair. 


Manufacturers for 


THE LATEST 
=> |/MPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 
THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 


or send to the 





Style B, Two-Jaw. 





““CUSHMAN’ 


Screw Machines, 
work. . se e 


’ CHUCKS. 


For Lathes, Drills, Chucking and 


and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





Jordan Flaner Chucks, 


For Price and Description, address 


BON 

















CS 
INDEPENDENT, 
Jaws (patented) givin 5 changes 


m3 C.W.JORDAN 
=v 4 Wayne St., 
UNIVERSAL, or 
COMBINATION. 
including every possible position. 
ILLUSTRATEDCATALOGUE rz cont Liberal 


WORCESTER, MASS, 
“National,” 
The Nallondi, 
Est’d 1882. Strongest. Easiest to 
change. Best finis Reversible 
ts. Pr t st t. W. WHITLOCK 
GocertinndeseeN. y— Works, Wr eboken Nae 


839Cortilandt St.,N. 





WE LEAS, OTHERS FOLLOW. 


Sweetland Combination Chuck,’ 
Reversible Jaws. Accurate, 
Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 

SEND FOR CATALOGUE, 


The HOGGSON & PETTIS MFG. CO., - New Haven, Coun. 


= The Almond Coupling 


NEW quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 
T. R. ALMOND, MFR. 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 












NOISELESE. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broac 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE 6O., 


5 Oak Street, New London, Conn, U.S. A., 


Or, SELIC, SONNENTHAL & CO., 
85 Queen Victoria St., London, E. C., England. 


NEW SKINNER CHUCK. 


Catalogue, just published, will 
be sent to any interested parties on 
receipt of request for same. 


Cofudifin.) THE SKINNER GHUCK 6O., 


NEW BRITAIN, CONN., U.S. A. 








Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 


catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 
Drills, Reamers, Rose Bits, etc., of any size, 
without a possibility of their slipping. 
FOREIGN AGENCIES; 

Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No, 5, 
Berlin, Germany; Se ig, Sonnenthal & Co., 85Q ueen 
Vv ictoria St., L ondon, ., England. 





IF YOU WANT ANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS'STAMPS 
OR AUTOMATIC DROP LIFTERS - 


SEND FOR MALCOM 
ee! 











CTANES 


CUPOLAS, LADLES, TRUCKS, 




















4 ing it has compelled us to issue | ada or Mexico for $5.00, post paid, Whiting F oundry Equipment Co., 
4 special reprints of several of the! and toany foreign country for $7.00. NEW YORK. 225 DEARBORN ST., CHICAGO | wanvey, 
‘ New Yor«K OrFice, 182 Front Sr. fu. 
} earners kk ec OO ~ —— eee ee o ee’ eS eS eae rere O00 OOO0OOOOEEwn_ A - 
2 7 THE FINEST MECHANICAL PAPER EVER PUBLISHED FOR FIFTY CENTS A YEAR." 
] ; “ ° 
The September number of Machinery, a practical journal for Machinists 
> - . ° - ‘ ‘ 
| and Engineers and all who are interested in Machinery, contains articles on 
, or gg" eel for gg yo : The Cramp Ship Yards,.. tereeeesess FRED H, Coivin 
‘ eceister Allen. " D. Forbes ” B. Ruggles i - RR: q . : : 
Daniel eee, Geo. L. Fowler, Frank Richards Analysis of Differential Gearing,..... ooo WALTER L, CHENEY 
oe ae ‘k ar aese Le gol Throttling vs. Automatic Engines,..........W.H. Wakeman, 











A. Beaman. 
Te m Bolland. 
Henry A. Boyd 
Frank H, Ball. 
W. H. Booth 
F. Ruel Baldwin 
Eckley B. Coxe. Milton P. Higgins 
John H, Cooper * Jarno, 

Fred H. Colvin. Chas. M. Jarvis 


George B. Grant. 
Samuel Green 
James Hartness 
Clemens Herschel 
James F. Hobart 


Walter L. Cheney ee kland Kneass 
James Christie J. Keep 
Rolla C. Carpenter . Barnet Le Van 
F. H Daniells w B. Mason, 

PLS. Dingey EK. J. Mosher 


MACHINERY 





Henry Harrison Supplee. L. S. Starrett 


Coleman Sellers 
Joshua Stevens 


Chimney Draft, 


W. Barnet Le Va 


Oberlin Smith The Greatest and the Least, eeeeee JOHN H, Cooprt 

Walter B. Sno , 

Theo. Scheffler Compressed Air in a Railroad Shop. W. B. RuGGu 
Three Hints for the Shop,.... James F. Honart 


3. FE. D. Stafford 
Amos Whitney 
Jay M. Whitham 
W. H. Wakeman 
Db. E. Whiton 
Edward J. Willis 
Geo. P. Whittlesey 
Thomas D. West 


A Plan for Partial 


isa twenty-four page paper, combining the finest quality of work in photography, engraving 
the ablest writers of the day, and will be sold at the lowest price of any mechanical paper of its class in the world. Domestic subseription, Fifty 





Two Forms of Threading Dies. 
Compounding-Point of Cut-oft, 
A Drill Press Attachment. 


“My Way.” 
Old Blue Print Papers. 


Condensation, 


Cylinder Clothing. 
Maxim's Flying Machine. 


printing and paper, with the products of 


















pamphlet. 


JERSEY CITY, N. J. 






The Sample 
Tells the Story. 


Asample of Dixon's pure flake lubricating 
Graphite, with interesting and instructive 





Sent free of charge. 


JOS. DIXON CRUCIBLE CO., 





= Feed-Water 
Heater 


\ brass coil Heater 
delivering water to 
the boiler at 210 
Fahrenheit 

500,000 H. P. sold. 
Prices lo w. Satis 
faction universal 





The National 

Pipe Bending 

Co. — 
S2 River St. 
New Haven, Ct. 





VEVSVSVVSVssesssesesess 
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PUNCHES, JACKS, 
PACKINGS, 





WATSON & STILLMAN. 








Hand Punch. NEW YORK. 


PRESSES, PUMPS, 
VALVES, FITTINGS, 


ACCUMULATORS. 
Send for Catalogue D. 


The W. &S, Hydraulic 
Machinery Works, 


Proprietors. 
204, 206, 208 & 210 East 43d St., 


ee ee ee ee ge cents a year; Thirty cents for six months. Foreign, Seventy-five cents a year. Single copies, Five cents 
Pip a cis . so : sicher an eA ee a Postage ine nal led in the foregoing prices. For all amounts over five cents. remit by money order 
. " erested . Address, - . t - 
yi aa MAC HINE RY, Pearl and Rose Sts,, New York City. 
Ah act 
_ The National HYDRAULIC MACHINERY, 
on 








over 


50 
Rail. 


roads, 


Vreeland’s Transfer Jack 
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ATTENTION. 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE. 


ROOMS OF 
Dawson & Coodwin, 
57 §. Canal St. 


CHICAGO, ILL. 


14”, 16”, 18”, 22” and 24° 


= 


—— AND —— 


52”, 80” and 120” 


RADIAL DRIKLS. 


Dietz, Schumacher & CO., 


Cincinnati, Ohio, U.S. A. 


NGINE LATHES. 





Engine 

Turret 
Motor-Gear 
Double-Saddle 
Pulley 
Chucking 
Fox-Monitor 
Brass-Working 
Triple-Facing 


THE LODGE & SHIPLEY M. 1. CO., Cincinnati, 0., U. $. A. 





STUARTS. PATENT COMPRESSION WEDGE COUPLING. 


NO & KEY: SEATINC. 
SLIPPING. 
Cana in MARKET, ~ the 
LEST and BEST 
“ ON TRIAL. 
Can be attached o oF re »moved in a few se conds witho 


injury to shaft or coupling. Send for “ise ut and 
illgstrated Price List of 40 sizes. 


R. J. STUAKT’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 














LATEST TMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 
GROWING RAPIDLYinFAVOR 








“Qa in any shop is the 


The Highest Award at the World's Columbian Exposition. 


The most rop Is the RIVETT LATHE 
FANEUIL WATCH TOOL Co., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, Ill., U. S. A. 








a3 hh SYRACUSE.N.Y 3 
Ei. RRR 
MACHINISTS’ SCALES, 


PATENT END GRADUATION 
Tavite Comparison for | Acgurace vit an ee. 





Ww sl attachments, com 
- pr in one machine: 
L A THE, UNIVERSAL MILLING 
MACHINE, SCREW CUTTER 
AND UNIVERSAL GRINDER. 
‘Lhe best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 
Manufactured by 


Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass. 

















6 ‘eveny SCALE GUARA ARANTEED. SEND F 
COFFIN & LEIGHTON, SYRACUSE. “N.Y, 
Fp Svecial Screws and Studs 
in Brass or Steel. 
Gear Cutting, Sheet Metal Stamp 
ing, Automatic Machinery built to 
estimate. 
al SITTMANN & PITT, 
363 ADAMS ST.. BROOKLYN, N. Y. 
MILLING CUTTERS 
MILLING CUTTERS ANGULAR CUTTERS. 
WITH STRAIGHT END MILLS, 
SIDE M ILL NG eur’ ERS 
J.ERLANDSEN. 
172 CENTRE ST, NEw YORK 
WE WANT 
Dealers en oe to handle our 








Send sample or drawing for 
OR SPIRAL TEETH MILLING ARBORS 
D’AMOUR & LITTLEDALE, 204 E. 43d St., New York 


BULLDOZERS. 


Justice Hammers, 

Steam Hammers, 

Drop Hammers, Crank & Friction, 
Eyebolt Machines, 

Hydraulic Tire Setters, 

Taper Rolling Machines. 


WILLIAMS, WHITE & CO. 


MOLINE, ILL. 


MENTION AMERICAN MACHINIST IN WRITING. 


Machinery ana Apparatus Designed. 
Automatte Devices a Specialty. 
Ge Electrical Inventions Developed. 
FRED BRAINARD COREY, M. E., 
Consulting Electrical Engineer and Expert 
783 Hathaway Bui ding, Boston, Mass. 








eee eeee 
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HERA AEA BARS SREB EERE OSAP BABA ER ERED BEEBE EAN BAARA BAAR PRREEE EASE 


600 IN USE! 


19 and 20 Crank Shapers 


Improved Box table, 
Heavily Geared. —Strong, Heavy and 
Rapid. 


Stroke always positive. The ‘vise is 
swiveled, and centres furnished. 

Write us. : 
»— THE SPRINGFIELD MACHINE TOOL Co. ~ 


Second Largest Builders in the U. S. of 


roke adjustable while running 


and removable. 








WE BUILD 
18 STYLES, 27 SIZES 


MILLING MACHINES, 


EMBODYING THE MOST ADVANCED IDEAS AND 
ADAPTED TO EVERY VARIETY OF 


TOOL AND MACHINE WORK. 


IMMEDIATE DELIVERY 
Cap usually be made of any style or size. 


MACHINE TOOLS 


OF ALL KINDS IN STOCK. 


_ Write for Our 1894 Illustrated and Descrip- 
= tive Catalogue. 


—THE GARVIN MACHINE CO.. 


Laight & Canal Sts., New York. 
NEW No. 15 MILLING MACHINE. Also 64 N. 7th St., Philadelphia, Pa. 


is 
ee 


FLATHER & COMPANY, 


NASHUA, N. H., U. S. A. 


LATHES, 


SCREW MACHINES, 
PLANERS 4% SHAPERS. 


“« The Mills of the Gods Grind Slowly,’’ 


BUT NOT 80 OF 
°F Lathe Centre Grind 
— Lathe venire uringer 
Just the ' Tool for You. 


TRUMP BROS. MACH. CO., Mirs., 
WILMINGTON, DEL. 




































16” 


with Turret. 


Engine Lathe 





American Sta dard Gauge & Tool Works, 


DEL 


WILMINGTON, 


® SHELL 
 REAMERS 


56 inch to 5 inch. 
JAMES A. TAYLOR & CO. 
Send for New Pamphiet, 











SOFT CASTINGS, 


Made from best grades of Pig “#4 for Sen: SAE 
Light Machinery, Electric W ork, etc. 


THE BURR & HOUSTON CO., 


BROOKLYN, N. Y. 


FEE. bEST WORKMEN 
@ROBET 4 2 3 
SWISS FILES. 


33 TO 39 FRANKLIN ST., 














rf J] 
BOSTON 


? 33 HARTFORD ST. srr sd 
SEND FOR 1894 CATALOGUE 
MILLING MACHINES, 


MODERN DESIGN. 
HIGHEST GRADE WORKMANSHIP. 


Send for circular and prices of our 
new No. 0 Complete Universal. 


KEMPSMITH MACHINE TOOL CO., 
MILWAUKEE, WIS. 


LANDIS BROS.,, WAYNESBORO, PA. 








y P. BLAISDELL & CO., 


Manufacturers of 


pom / 4 Machinists’ Tools, 


kat WORCESTER, MASS, 














SEND FOR CATALOCUE. 


E STER MACHINE SCREW CO. 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 








MANUFACTURERS OF 


Universal and Plain Grinding Machines. 


Any speed between maximum and minimum of 
work and traverse of wheel acquired in an instant. 
Provided for free use of water in all grinding opera- 
tions. For convenience unequi alled. F ully guar 
anteed. 


SEND FOR CATALOGUE. 





SPRINGFIELD, OHIO. 


England: Chas. Churchill & Co., 21 Cross St., Finsbury, 
London, E. C, 

France and Belgium, 
lique, Paris. 






Ad’Janssens, 16 Place de la Repub- ~ 
No. 3 UNIVERSAL GRINDER. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


New Bedford, 
MASS. 

















ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, [11 Liberty St., New York. 
60 South Canal St., Chicago. 








Lathes, 
Planers, 






Slotters, 


NEW HAVEN MANUFAC’G CO.., 


New Haven, Conn. 


W. C. YOUNG MFG. CO., "sss" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 








A Ii 


Lies in the ac 


will do better 
ascertain just 


can be made to produce in a given time. 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 


LLER’S PROFIT 


curacy and amount of work it will or 
No machine 
nor more than ours. Get our book and 


what it'll do. 











SUCCESSOR TO LATHE 





LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


WORCESTER, MASS., U. S. A. 





& MORSE TOOL CO. 





[HE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Too! 
for all enc ood 
workers, Latest and 
Best Design. Infringers 
Prosecuted. Trial, nos 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 








Wuat’s THE MATTER 


With our new Cutting-off Machines ? 
Write and find out. 
HuRLBUT ROGERS MACH. Co., 


SO. SUDBURY, MASS. 





THE VERNON 


Revolution Counters, Car Fare Registers, &c. 
@ Positive Motion. 

. Steel Gearing. 
Brass Wheels. 

Absolutely 





ecurate. 


5. M. BALZER, 


Manufacturer of Count 
ing and Measuring 
Machines. 


Worcester, 
Mass. 


PRENTICE BRO 





3 tick ft., 5-ft. and 6-ft. Arm. 


Makers of Vertical Drill P esses, 12 to 50-inch swing, Radial 
Drills, Gang D: ills, Boiler Makers’ Drills, Radial Drilli g and 
Countersinking Machines, for ship plate and bridge work 
Special Drilling Machinery, 

Engine Lathes from 11 to 21-inch swing, any length of bed 
with single or double back-geared heads and any style of rest, 
with or without taper attachment. SEND FOR CATALOGUE 

FOREIGN AGENTS: 
CHAS. CRURCHILL & C0., L't'd, London, Eng, 
SCHUCHARDT & SCHUTTE, 59-61 Spandauerstrasse, Berlin, Germany 


ADPHE JANSSENS, 16 Place de la Republique, Paris, France. 
= 


MARE YOUR TOOLS WITH A STEEL STAMP. 
STWE OO STAMP WKS) 











— 


SEND FOR CIRCULAR. 


D 


Pine Cutting & Threading Machines 


NADNDERS’ SONS, 


Manufacturers of 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~ yg” Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 
























Capacity 2 in. 






diameter, 
24 in long. 


2 BY 24 FLAT TURRET LATHE. 





JONES : LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 






Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ‘‘ Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 













Boring Tool 


ARMSTRONG 


liz 


ARMSTRONC TOOL HOLDERS. 


THE SNOW STEAM PUMP WORKS, 


Gentlemen:—We have your favor of the 18th inst 
The Lathe Tools we bought of you are 
to us and we do not think they can be improved 
upon in any way. 


MANUFACTURED ONLY BY 


ARMSTRONG BROS. TOOL CO., 76 Edgewood Ave., chicago, 


Se 
CHAS. CHURCHILL & CO., Ltd., London, Eng., Agents 







of Lathe and 


Burrato.N Y. April 21st, 1892 Planer 


BROS TOOL CO, Curcago. Itt. 
satisfactory 


Yours truly, 
A. C. CHRISTENSEN, Supt. 


nd for Circulars. 


ree 









Made in be 
Most comy 


Informatic 


_ BICKFORD 


3 Pike 


UNIVERSAL RADIAL IRILLS 


th half and full Universal Designs. 
yact and stiffest machines produced. 


Sold on their superior merits only, 


ym free. Address 


DRILL AND TOOL CO., 


Street, Cincinnati, Ohio. 





[bro Worm 7 Worm Gear’ 


Consumes less | 
power and gives | 
better results | 
than any wl 
System. Infor- | 
calles cheer- | 
fully furnished. 


» The Albro-Clem 
Elevator Co., 
41] & 413 Cherry St, 
Philadelphia, Pa. 
* ADJUSTABLE HOLDERS 


iTE GO. worse 
HITE CO. WORCESTER, 








L0cw 


> SEND FOR CIRCULARS. 








MACHAN 











» BEVEL GEARS, 


Cut Theoretically Correct. 





BUGO BILGRAM, 


MACHINIST, 








| 129 Worth Street 
@ NEW YORK 








> a Ee z a ——— 
men 74-872 ©.) 0° 


SEND FOR PRICE LIST NO. 4. 


Successor to 


BREHMER BROS., 





, For particulars and estimates apply to | 


440 N. 12th St., Philadelphia, Pa. | 


Courses in other trades, 


} AWARDED. : ! ¢ 
all including thorough instruction in Mathematics 


DIPLOMAS 


§ and Physics. Send for FREE circular, stating 


| Subject you wish to study to 


THE 


‘Correspondence School of Mechanics 


SCRANTON, PA. 
| 





W.D. FORBES & 
ENCINEERS, 


1300 HUDSON STREET, HOBOK 


Co., 


BINDING POSTS, CONTACT BUTTONS 


AND 


ALL ELECTRICAL MACHINE WORK. 


EN, N.J. 


(TWO BLOCKS FROM 14TH ST. 


FERRY.) 


FINE MACHINE WORK, 


LICHT FORCINC, 


DRAUCHTING AND DESICNINC. 





THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin- 
ciple. Will cut perfect 
key ways either straight 
or taper through work 
of any diameter, shape 
or size. By means 0! the 
improved upper guide 

ar, the tool is held 
rigid insuring a perfect 
ly straight cutthrough 
out the stroke. All chips 
come out clear of the 
working parts of the 
machine. Micrometer 
screw regulates depth 
of cut. Forrapid work 
and exact duplication 
— of same this machine 
= has no equal. Send for 

~ illustrated catalogue 
containing new rule for Standard Dimensions of Keys and 
Keyways. 












THE AUPORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills, 





BAKER BROTHERS, 365 South ErieSt. , Toledo, Ohio. 






Pipe Cutting and Threading Machinery, 
FOR HAND OB POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 





FOOT POWEN LATHES 


For Electrical 
and Experimen- 
iS tal work. For 
Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 


High grade tools; elegant in design, superior in con- 
struction. The best foot power lathes made, and quality 
considered the cheapest, Send for catalogue ‘and prices. 


W.F. & JNO. BARNES CO., 


1995 Ruby St., ROCKFORD, ILL. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lrto. 
21 Cross Srt., Finseury, LONDON, E. C., ENG. 























AMERICAN MACHINIST 





SEPTEMBER 6 1894 














WM, SELLERS & C0, — 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


: MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
cheney Hangers, Oouplings, Etc. 





The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 





" SPLICE BAR PUNCH. 
BELT, STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 













Warranted Accurate—Best in 
Workmanship—Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 


L.. S. STARRED, 
Athol, Mass., U.S. A. 





VOLNEY W. MASON & CO., 


Friction Pulleys, Glutehes and Elevators 


PROVIDENCE, R. I. 















ay AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
4 STEAM PUMPS FOR ALL DUTIES. 
|; THE BUFFALO STEAM PUMP CoO., 
y ne N. hog age ag N.Y. 


. 9 DEY ST., N. Y. CITY 
Branch Warerooms, | (ae & FRANKLIN STS. CHICAGO, ILLS. 


ee eee IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 
DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE PumMpPs, SINKING PUMPS, PRESSURE 
PUMPS, VACUUM PUMPS, ARTESIAN WELL 
PumpPes, Power Pumps, Etc.. Etc. 


LOWVILLE IRON WORKS CO. “yt 


MANUFACTURERS OF 








24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 








For Boiler 
Feeding, 
Elevator 

Work, 













purposes, 
3 Send for 
Circular. 











Be PEN 





DETRICK & HARVEY 
MACHINE CO., 


Manufacturers, 


Ceremnave, Md. 









OPEN 
SIDE 
PLANERS. 





CATCH ON NOW. 


You'll never get another chance. 


To any one sending us TEN CENTS 


(stamps or silver), previous to October 1st, we will 


mail one of our STEEL RULES with 


best two inch ends 
Only one rule to the 


HARDENED, same address. 
STANDARD TOOL CO., 


ATHOL, MASS., U. S. A. 
MANUFACTURERS OF 


MECHANICS FINE TOOLS. 





CHAS. A. STRELINGER & CO., 
Tools, Supplies ano Machinery 


DETROIT, MICH, 
ELECTRIC TELEPHONE 


Sold ontright, no rent, no rozalty. Adapted 
Mito City, Village or C ountry. Needed in every 
; fs) home. shop, store and office. Greatest conven- 
: ience and best seller on earth. 

| Agents make from $5 to $50 per day. 

| in a residence means a sale to all the 
neighbors, Fine instruments, no toys, works 
anywhere, any distance. Complete, ready for 
use when shipped. Can be put up by any one, 
never out of order, no wen pee lasts a life 
time. Warranted. Am maker, W — 


) \v. P. Harrison & Co., Clerk 10. Columbus, 9. 















BACK ious 7 i TMC MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price, unbound, $3.00 per 
volume postpaid. Bouna in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 
1893 are now carried in siock. Only complete volumes furnished prior to 18938. 


AMERICAN MACHINIST, 203 Broadway, New York. 











Usuayd, Fanueowsn & Monroy Ct, 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old- iden grind 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON 6O., 


96 TO 106 BATES STREET, DETROIT, MICH. 























motion. 





IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 


IMPROVED 15-inch HENDEY SHAPER, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 








This Cut shows how stroke can be Adjusted 
with 


Machine in motion by the Micrometer 
Adjustment, fine and delicate. 


It has Adjustable Table for planing Taper Work. 
The Table can be removed for fastening work to the Apron. 


It has a strong, graduated, swivel vise. 


Quick work, rapid changes, modern ideas. 


Schuchardt & Schutte, 59 Spandauerstrasse, 


Berlin. 


Chas. Churchill & Co., 
Finsbury, London. 


Eugen Soller, Basel, Switzerland. 


L’d, 21 Cross Street, 


Send for Circular, 


Buy the best. 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed 
and High Speed Engines. 


Simple, Compound, and Triple Expansion 
Enginés, High Pressure Boilers, 

i}}} Complete Steam Power Plants of 
’ . Highest Attainable Effi- 

ciency, Address 








= Se Ti Co. 


“SALEM, 0. 





ALBANY STEAM TRAP CoO., ALBANY, N.Y. 


RETURN 
STEAM TRAPS, 
SPECIAL 


BOILER 
FEED PUMPS 


AND" 


‘UMP =GOVERNORS. 





AUTOMATIC 


STEAM PUMPS 


AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


i Renewable Seat and Diso 


VALVES. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d & Walnut Streets, 
Philadel phia. 


245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
. OR GASOLINE. 


COMBINED 
“OTTO" GAS ENGINES AND PUMPS. 


Consume 25 to 7% Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


ACHINER 


For Reducing and Pointing Wire, 
|] ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


|] For Machines or en address the 
Manufacturer, 


S. W. i Waterbury, Conn. 














Sa | 


















CATALOGUE OF OVER 300 
PAGES SENT ON AP- 


Bae goss” ancest 
LINE IN THE WORLD. 
















Every Eugine Adapted to Heavy, 
tested under Continuous Work. 
1 load. SUITARLE 


p& 
Tubular & Firebox 
MORN) BOILERS 


= on nena for immedi« 


erone.r.2°"*TE AM ENGINES 
. 12 to 100 Horse Power 
> 


CHANDLER & TAYLOR CO. INDIANAPOLIS, IND 





_A LARG Ee SIZE. 








Combined drill and countersink for centering athe work, 
Countersinks ys drills oo and y% Price per doz. $3.00. 
iL 


* 2s vp “1,50, 
we 4} ow 


168 


st- paid in U. S. or Canada. 


Sent 
J.T. SLOCOMB & CO., Providence, R. I. 


EVANS FRICTION CONE CO. 


———_— HANGING AND STANDING 
——"F,. CONES 
— Se) MADEIN ALLSIZES. 


Thousands in use trans- 





information address, 





BOSTON, MASS. 


ENGINEERING COURSES 


FOR 


SPECIAL STUDENTS. 


The Bromfield-Pearson Technical School, of Tufts 
College, offers exceptional opportunities to students 
who wish to pursue a two-years course in Engi- 
neering, or who may desire to fit for the Engineer 
ing Courses of the college in one year. 


CARDNER C. ANTHONY, 
TUFTS COLLEGE, MASS. 
A SUCCESSFUL 


AT LAST! foosertriey <9 
OI LER. 


The only one. Saves annoyance. Saves labor. 
KRIDLER MFG. CO 
Grand Rapids, Mich. 





DEAN 





Agents Wanted. 


mitting from 1 to 50H. P. For 


No. 85 WATER STREET: | | 








JUST ISSUED. 


““USES OF COMPRESSED AIR,” 


By 


ADDISON C. 


RAND. 


134 pages, 94 illustrations, principally from original photographs and drawings. 
This handy volume is the only comprehensive work upon the uses of Compressed Air; it is accurate, 


reateny written and beautifully printed upon heavy plate pene r. 
ishers, the Republic Press, 14 Lafayette Place, N. \ 
Damreil, Upbam & Co. (The O'd Corner Book Store), Boston, Mass.; : Robe > Clarke & 


the pub 
Sons, of N. Y.; 


Price, $1.00, postage p 7 Order of 
The Van Nostrand Co. ;G. P. Putnam's 


Co., Cincinnati, Ohio; The American News Co., and any book-seller. 





STEEL 


FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 


True to Pattern. Sound. Solid. 


CEARING OF ALL KINDS, CRANK SHAFTS, 


KNUCKLES FOR CAR COUPLERS. 


CASTINGS 


Cross Heads, 


Rockers, Piston-Heads, etc., for Locomotives 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office, 407 Library St., Philadelphia, Pe. 





pan STEAM. 


Simpson's Centrifugal 
Steam Separator. 





For Supplying Clean apd Dry Steam 
» Engines, Dry Houses, etc. 

iia Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
t nter of pipe, Steam can enter at 
A or B, a nvenience may require; 
ro used ip conveying steam long dis- 


1ces, for Steam + ee I rs, Dry Houses, 
Watcr Gas G nerators sand for all pur: 
s where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 





MOFFET PORTABLE DRILL. 












—_ gs from 
ASA J inches diam- 
REAMER. = 
a Runs with Steam 
Will work in any iain 
position. 


Compressed Air. 


Manufactured by 


sng 1sG-TIMOLAT, 


89 & 91S, Fitth Ave, 
NEW YORK 


















An U alae = 


A» \CTURERS 
CoRLIS 


ISS; STEAM ENGINES 
Contre NTRACTS 


— 
Ty FUL VARIETYS 
TAKEN FOR 


[emecere PANTS 
. FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


> ENGINES 


WESTON ENCINE C0. 
PAINTED POST, N. 
REPRESENTATIVES. 
Julian Scholl & Co., 126 Liberty St., N. ¥. City. 
Scranton Supply & Machinery Co,, Scranton,Pa, 
Hoffman-Russell Co. 82 Lake St., Chicago, IL. 
H. M. Sciple & Co., 3d & Arch Sts. Phila, Pa. 











WAY “t ss 





(Tandem Compound.) 





AUTOMATIC 
IIIGit SPEED 





WESTON 


HIGH PRESSURE BOILERS & a 


AND 


COMPLETE POWER PLANTS SS 











88 Cortlandt Street, New York City. 


OSWEGO, ie South Canal Street, os oe Th. 


AMES IRON WORKS, Ny 
ORR & SEMBOWER, 


(INCORPORATED. ) 


VERTICAL, HORIZONTAL, MARINE 


—aAaND— 


) HOISTING ENCINES, 


VERTICAL AND HORIZONTAL BuiLERS, 
= WRITE FOR CATALOGUE AND PRICES. 
116 Liberty St., NEW YORK. Factory at READING, PA. 


t Ma 
518 Arch Street Philadelphia. Pa. 











42 S. Clinton St., CHICAGO. 


QLINK-DELT ENGINEERING CO. 


NICETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 


Elevators, Conveyors, Fibre Graphite Bearings requiring no oil or 
other lubricant. 
Chicago-Link-Belt Machinery Co. 


‘ONOVE R’ 


HANDSOME CATALOGUE ON 


JONDENSER 
THE CONOVER MFG.CO. 39 Contianot Sr NY 























BELT 













Power Transmitting Machinery, 


18th St. and Allegheny Ave., Philadelphia, Pa. 
New York Office, - 136 Liberty Street. 








CAN BE APPLIED AND REMOVED IN A FEW 
MINUTES. HAS A GRIP EQUAL TO A 
FORCING FIT. 








PATENT INTERNAL CLAMP COUPLING. 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 










Estimates and Plans fur- 
nished for transmitting 
Power by 


Friction Clutch Couplings. HORIZONTAL 
ss AND 
STEAM SIRENS, »- VERTICAL 
WHISTLES]. 
Send for Pcesmitg | SHAFTI NC. 


{7 Dey St., New York. >» Also for Erecting same. 
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We have established an office in the Electrical Exchange 
Building, Room 503, 136 Liberty Street, for the convenience of 
our patrons in and about New York City. 
pat. ke 


pleased to call on any one contemplating the purchase of ma- 


The resident representative, G. Kretschmer, will be 


chines and tools in our line, and will give any desired information 


about their use. He will be found at the office daily from 11 to 


12 o'clock, and will be there at any other time by appointment. 


BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 
GERMANY —SCHUCHART & SCHUT'TE 59, Spandauerstrasse, Berlin, C. (Small Tools). 
GERMANY—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
FRANCE—FENWICK FRERES & CO., 21 Rue Martel, Paris. 
France—F. G KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine). 
Cuicaco, Itt.—FRED. A. RICH, 23 South Canal St. 


me NILES TOOL WORKS ~~. 


HAMILTON, OHIO. 


87 in. to 30 ft. Swing. 


IRON AND STEEL . 
} WORKING 
LABOR-SAVING 

MACHINERY. 


NEW YORK, 











PHILADELPHIA, 
BOBTON: 
CHICAGO, 


PITTSBURGH, 








ON JENKINS BROS. 
VALVES? 


WHY WASTE WorRDsS 


“ON STEAM, We make, sell, and 


. 3 | ON OILS. +, guarantee them, and 
7 | ON ACIDS, , 
‘ }on water, f that’s all there is to 
KI (ON GAS, say. 





NEW YORK. 
BOSTON, 


BEMENT, MILES & COQO.., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STEAM HAMMERS, 
STEAM and HYDRAULIC RIVETING MACHINES. 


Pp LA M E P S ra 


SPIRAL-Geared, 
MANUFACTURED BY 


25 SIZES. 
The G. A. GRAY CoO., 


477-483 Sveamore St., CINCINNATI, O. 
New Yorn Store, 121 LIBERTY STREET. 


EBERHARDT’S PAT. TOOL HOLDER. 


0 . oon - — 
ai NO5 


JENKINS BROS. 


PHILADELPHIA, 
CHICAGO. 





























- No 8 
os 1x15 * 16 erin 78 x1%4x9 


1* 156 x 16 6S — 0 SE 
_ x IV, x 
8 i... _ 





A 1x 1% x 13 , Gan 


sec + | Tr. 


For LATHES, PLANERS AND SHAPERS. 
IT NEVER REQUIRES FORCING. 
NO STOCK OF HEAVY STEEL ON HAND. 
WILL SAVE ITS COST IN A FEW DAYS 
WRITE FOR DESCRIPTIVE CIRCULARS 


To COULD & EBERHARDT, NEWARK, N. J. 
Patented July 17, 1891. Not an infringement. 

















The PRATT & WHITNEY CO,, Hartford, Conn, 


MANUFACTURE JO ROP HAMMERS, 


Punching and Trimming a” Forgin 
and Trimming Dies aiid 


Die-Sinking Machines, Hand Bolt Heading Machines, 


LS ROLL GROOVING MACHINES FOR FLOUR MILL USE, 
M Spiral Shear Punches, Solid Adjustable and 
hay Opening Die Bolt Cutters. 


Description and Prices Furnished on Application. 


New York Warerooms: 136-138 LIBERTY STREET. 
Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 


THE BILLINGS WIRE CUTTER 
Drop forged from 
the best Tool Steed. 
S7x Cutting Edges. 
‘ , Adjustable Gauge. 
3 ~ = Workmanship 
. —— the Best. 


















Length 10 inches. 


The Billings & Spencer Co., Hartford, Conn. 


Chicago Office: 17 S. CANAL STREET. 
England—CHA RLES CHURCHILL & CO., 23 Cross St., Fizsbury, London, E. C. 


France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russia—]. BLOCK, Moscow. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


_ MONITOR LATHES 


— = SIX niece 

















IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 






























a) WY z <i THE HAYDEN & DERBY MFG. C0., 
Ss (x) F SOLE MANUFACTURERS 
0g EA METROPOLITAN = TNVECTORS, 
— KH 5g . |AUTOMATIC and 
oy ae * £¢ PD DOUBLE-TUBE. 
a. s £3 THE MOST RELIABLE 
(1 8 | ow & a ‘INJECTORS 
x ¢ @. = MADE. 
b a a oe 
-§ og 22 & 
= 5 or. vig = = = M al nadine 
—— a 
° & 2 £ — Amanted the high 
OC 2 of cB) SEND FOR ai for me tropolitan 
f ya 7 - iS CATALOGUE Double ire gongererelian 
Lo] 8 oO Tube =. Injectors, per Dd. ——— —_— 
=} ms OFFICE AND SALESROOMS: 
~ No. 111 & 113 LIBERTY ST.. NEW YORE. 





UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


TTC) |/:2 ALLEN. Puesipens 


Vie) >te) ache 4° eV. wisi WM. B. FRANKLIN, VICE-PRESIDENT. 


DO) me)clabichee | FB. ALLEN, Seconp Vick-PRESIDENT. 
— WOOD WORKERS’ VISES — 











a_i 
—(( r= e —s-| a 





J. B. Prerce, SECRETARY & TREASURER. 
















CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PRICES 


In order to reduce our stock, we offer 16’, 18’, 21" and 24' engine lathes, 16’’, 22’. 
24" and 27’ planers, 10’, 12’ and 15” speed lathes, 15” and 20” turret lathes, at a good 
discount from former prices. 

We also have a few 16” and 18” second hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 













PAT. DEC. 5, 1883 
Pat. DEC. 4, 1888. 
AUG. 26, 1886. 




















Ga v.m.cARPENTER & 








PAWTUCKET.R. I. 












Ail 


Ss Ato 6 


